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SUBSTITUTED BENZENE COMPOUNDS, 
PROCESS FOR THEIR PREPARATION, AND 
HERBICIDALAND DEFOLIANT 
COMPOSITIONS CONTAINING THEM 

RELATION TO OTHER APPUCATIONS 

This application is the U.S. national stage entry of PCT 
application No. PCT/US98/17197, filed Aug. 21. 1998. and 
is a continuation-in-part application of U.S. Ser. No. 08/958. 
313, filed Oct. 27, 1997. 

The present invention relates to substituted benzene 
compounds, process for their preparation, and herbicidal and 
defoliant compositions containing them. 

BACKGROUND OF THE INVENTION 

Use of uracils as herbicides has previously been reported. 
For example, U.S. Pat. Nos. 4,859,229 and 4,746^52 
describe 3<phenyl uracil derivatives as herbicides. However 
the phenyl ring in the described compounds carry only four 
substituents. U.S. Pat. No. 4,927,451 describes herbicidal 
compounds carrying five substituents on the phenyl ring 
with a dihydrouradl ring. EP Patent 0705829 describes 
uracil herbicides caring pentasubstituted phenyl ring with a 
carbon linked substiutent at position 2 of the phenyl ring. 
U.S. Pat. Nos. 5,346.881, 5,441,925, 5,169,431. 5,476,834, 
5.602,077, and WO Patents 97/08170, 08171, 12886 and 
42188 describe uracil herbicides carrying a fused pentasub- 
stituted phenyl ring where the 2 position of the phenyl ring 
is substituted either with a carbon, oxygen or nitrogen. U.S. 
Pat. No. 5,116,404 and JP Patent 05025144 describe uracil 
compounds with a 3-phenyI group which may be pentasub- 
stituted but none of these Patents appears to make obvious 
the compounds of the present invention which carry a 
nitrogen linked substituent at position 2 of the phenyl ring 
alongwith substituents at positions 3, 4, and 6 and there 
appears to be no indication as to the criticality of the 
substitution pattern of the phenyl moiety in order to intro- 
duce the high herbicidal activity in combination with selec- 
tivity towards crops. Similarly use of pyrazole, 
tetrahydrophthaUmide, triazoUnone, tetrazolinone, and tria- 
zolidine derivatives as herbicides has been described before 
such as U.S. Pat. Nos. 5,281,571, 4,881,967, 5,084,085, WO 
Patent 85/01939. and Japanese Pat, No. 1-121290 respec- 
tively. Pyridazinones, pyridyls, bicyclic hydantoins, 
pbthalimides, pyrimidinones, pyrazinones, and pyridinones 
have also been described as herbicides such as WO Patent 
97107104, 95102580, 95123509, EP Patent 0786453, WO 
Patent 97/06150, 97/11060, and 97/28127. However, despite 
the broad coverage of these Patents, the general structure of 
the present invention has not been described. 

SUMMARY OF THE INVENTION 

This invention delineates a method for the control of 
undesired vegetation in a plantation crop by the application 
to the locus of the crop an effective amount of a compound 
described herein. The herbicidal and defoliant compounds of 
the present invention are described by the following general 
formula I or its salts: 
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alkoxycarbonyl, alkylsulfonamide, unsubstituted or 
substituted alkyl, haloalkyl, alkoxy, haloalkoxy, 
alkoxycarbonylalkoxy, benzyloxy, aryloxy, or het- 

eroaiyloxy; 

Y is hydrogen, halogen, or nitro; 

W is hydrogen, OR, SR, NH, N(R)2, CHjR, CH(R)2, or 
C(R)3, halogen, nitro, or cyano, where multiple R 
groups represent any possible combination of substitu- 
ents described by R; R is hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, heteroaryl, alkoxy, 
cycloalkyloxy, aryloxy, heteroaryloxy, alkylsulfonyl, 
benzyl, alkylcarbony 1, alkeny Icarbony 1, 
alkynylcarbonyl, arylcaibonyl, heteroarylcarbonyl, 
alkoxycarbonyl, a r yloxycarbony 1, or 
heteroaryloxycarbonyl, where any of these groups may 
be unsubstituted or substituted with any of the func- 
tional groups represented by one or more of the fol- 
lowing: halogen, cyaao, nitro, amino, carboxyl; alkyl, 
haloalkyl, alkylsilyl, alkylcarbonyl, haloalkylcarbonyl, 
alkoxy, alkoxycarbonyl, haloalkoxy, 
haloalkoxycarbonyl, alkylsulfonyl, haloalkylsulfonyl, 
aryl, heteroaryl, or cycloalkyl; 

Q is a heterocycle, examples of which are as follows: 




hO 



Q6 
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wherein X is hydrogen, halogen, nitro, amino, NMR, 
N(R)2, amide, thioamide, cyano, alkylcarbonyl. 




Q7 



?3 



Ri 
09 



us 6,355,799 Bl 




15 



20 



25 



30 



wherein is hydrogen, alkyl, haloalkyl, alkenyl, 
alkynyl, amino, alkoxyalkyl, acetyl, alkoxycarbonylamino, 
alkylcarbonylamino, or alkoxycaibonyl; 

R2 ^ alkyl or haloalkyl; 

Ri and R2 could cooibine to form a five- or six-membered 35 

heterocyclic ring; 
R3 is hydrogen, halogen, nitro, amino, alkylamino, 

haloalkylamino, cyano, or amide; 
Rq and R9 are independently oxygen, sulfur, or imino 

group; 

Q6, Q7, and QIO may optionally be unsaturated contain- 
ing one or two double bonds in the 6-membered ring; 

Z is amino, hydroxyl, thiol, formyl, carboxyl, cyano, 
alkylcarbonyl, arylcarbonyl, azido, or one of the fol- 
lowing: 
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R5 



SO 



wherein R4 is alkyl, alkenyl, alkynyl, amino, 
cycloalkyl, heterocycloalkyl, alky Isulfonyl, 
arylsulfonyl, benzyl, aryl, heteroaryl, alkylcarbonyl, 55 
alkenylcarbonyl. alkynylcarbonyl, cycloalkylcarbonyl, 
arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, 
alkylithiocarbonyl, cy cloalkyloxycarbonyl, 
aryloxycarbonyl, arylthio-carbonyl, aryl-thiocarbonyl, 
heteroaryloxycarbonyl, aminocarbonyl, 
alkylaminocarbonyl, arylaminocarbonyl, 
heteroarylaminocarbonyl, alkoxyabonylcarbonyl or 
arylcarbonylcarbonyl, where any of these groups may 
be unsubstituted or substituted with any of the func- 
tional groups represented by one or more of the fol- 
lowing: halogen, cyano, nitro, amino, dialkylamino, 
hydroxyl, carboxyl, alkyl, alkenyl, alkynyl, cycloalkyl. 
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alkylcarbonyl, alkylcarbonyloxy, alkoxy, 
alkoxycarbonyl, alkylthio, alkylthiocarbonyl, alkox- 
ythiocarbonyl alkylaminocarbonyl, arylaminocarbonyl 
alkylsulfonyl, alkenyloxycarbonyl, alkynyl- 
oxycarbonyl, aryl, arylcarbonyl, aryloxy, 
aryloxycarbonyl, arylthio, heteroaryl, heteroaryloxy- 
carbonyl or methylenedioxy, wherein the alkyl moiety 
or aryl moiety may be substituted with halogen, cyano, 
nitro, alkyl, alkoxy, haloalkyl, haloalkoxy, 
alkoxycarbonyl, cycloalkyl, aryl, or heterocycloalkyl; 
and R5 is hydrogen or any one of the groups repre- 
sented by R4; or R4 and R5 could combine to form a 4-8 
membered heterocyclic ring; 



R? 



wherein R^ represents alkyl, haloalkyl, dialkylamino, 

unsubstituted or substituted aryl and heteroaryl; and R^ 

represents hydrogen, halogen or any of the groups 

represented by R^; 

-OR4, 

— SR4, 

— CH2R10, 

-CH(R,o)2. 

— C(Rio)3. or 

— CH^CHRio 

wherein R^q is carboxyl, alkyl, alkenyl, anyl, amino, 
cycloalkyl, heterocycloalkyl, alkylsulfonyl, 
arylsulfonyl, benzyl, aryl, heteroaryl, alkylcarbonyl, 
alkenylcarbonyl, alknykarbonyl, cycloalkylcarbonyl, 
atylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, 
alkyliiocarbonyl, cy cloalkyloxycarbonyl, 
aryloxycarbonyl, arylthio-carbonyl, aryl-thiocarbonyl, 
heteroaryloxycarbonyl, aminocarbonyl, 
alkylaminocarbonyl, arylaminocaibonyl, 
heteroarylaminocarbonyl, alkoxycaibonylcaibonyl or 
arylcarbonylcarbonyl, where any of these groups may 
be unsubstituted or substituted with any of the func- 
tional groups represented by one or more of the fol- 
lowing: halogen, cyano, nitro, amino, dialkylamino, 
hydroxyl, carboxyl, alkyl, alkenyl, alkynyl, cycloalkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkoxy, 
alkoxycarbonyl, alkylthio, alkylthiocarbonyl, alkox- 
ythiocarbonyl alkylaminocarbonyl, arylamino- 
carbonyl, alkylsulfonyl, alkenyloxycarbonyl, 
alkynyloxycarbonyl, aryl, arylcarbonyl, aryloxy, 
aryloxycarbonyl, arylthio, heteroaryl, heteroaryloxy- 
carbonyl or methylenedioxy, wherein the atkyl moiety 
or aryl moiety may be substituted with halogen, cyano, 
nitro, alkyl, alkoxy, haloalkyl, haloalkoxy, 
alkoxycarbonyl, cycloalkyl, aryl, or heterocycloalkyl; 
provided that (1) Z is not alkyl, alkoxy, haloalkyl, 
haloalkoxy, alkylthio, haloalkylthio, alklenyl, 
haloalkenyl, amino, monoalkylamino, dialkylamino, 
alkoxy alkoxy or cyano, when Q is Ql and R2 is 
haloalkyl, 
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(2) Z is not amino when Q is Q3, and 

(3) Z is not hydroxyl, alkoxy, alkenyloxy, alkynyloxy, 
haloalkoxy, haloalkenyloxy, or — NR4R5, wherein 
R4 is alkyl, alkenyl, alkynyl, cycloalkyl, haloalkyl, 
haloalkenyl, alkylsulfonyl, alkylcarbonyl, 
alkoxy catbonyl, or cycloalkylalkyl, and R5 is alkyl, 
alkenyl, alkynyl, cycloalkyl, haloaUcyl, haloalkenyl, 
alkylcarbonyl, alkoxycarbonyl, or cycloalkylalkyl, 
when Q is Q14 or Q15. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the above definitions, the term alkyl xised either alone 
or in compound words such as haloalkyl indicates either 
straight chain or branched alkyls containing IS carbon 
atoms. Alkenyl and alkynyl include straight chain or 
branched alkenes and alkynes respectively containing 2-8 
carbon atoms. The term halogen either alone or in the 
compound words such as haloalkyl indicates fluorine, 
chlorine, bromine, or iodine. Further a haloalkyl is repre- 
sented by an alkyl partially or fiilly substituted with halogen 
atoms which may be same or different. A cycloalkyl group 
implies a saturated or unsaturated carbocycle containing 3-8 
carbon atoms. A heterocycloalkyl group is a cycloalkyl 
group carrying 1-4 heteroatoms which are represented by 
oxygen, nitrogen, or sulfur atoms. An aryl group signifies an 
aromatic carbocycle containing 4—10 carbon atoms, and may 
be phenyl or naphthyl. A heteroaryl group is an aromatic ring 
containing 1^ heteroatoms which are represented by 
oxygen, nitrogen, or sulfur atoms, and may for example be 
furanyl, pyridyl, thienyl, pyrimidinyl, benzofuranyl, 30 
quinolyl, benzothienyl or quinoxalyl. 

The compound of the formula I may form a salt with an 
acidic substance or a basic substance. The salt with an acidic 
substance may be an inorganic acid salt such as a 
hydrochloride, a hydrobromide, a phosphate, a sulfate or a 35 
nitrate. The salt with a basic substance may be a salt of an 
inorganic or organic base such as a sodium salt, a potassium 
salt, a calcium salt, a quaternary ammonium salt such as 
anunonium salt or a dimethylamine salt. 

The compound of the formula I may exist as geometrical 40 
or optical isomers and the present invention includes all of 
these isomeric forms. 

Preferred compounds for the reasons of ease of synthesis 
or greater herfoicidal efficacy are represented by the formula 
I wherein 

(1) Z is — ^NR4, or — CH^Rio, 

(2) X is halogen or cyano; Y is halogen; W is — OR; and 
R is alkyl, alkenyl, or alkynyl, where any of these 
groups may be unsubstituted or substituted with any of 
the functional groups represented by one or more of the 
following: halogen, cyano, nitre, amino, or carboxyl, or 

(3) Q is Ql or Q6; Rj is alkyl, amino or haloalkyl; R^ is 
haloalkyl; R3 is hydrogen; and Rq and R9 are indepen- 
dently oxygen, sulfur, or imino group. 

Still more preferred compounds for the reasons of greater 55 
herbicidal efficacy are represented by formula I wherein 
X is halogen; Y is fluorine; W is OR; R is alkyl, alkenyl, or 
alkynyl, where any of these groups may be unsubstituted or 
substituted with halogen or cyano; Q is Ql or Q6; R^ is 
alkyl, amino, or haloalkyl; R2 is haloalkyl; R3 is hydrogen; 
and Rq and Ry are independently oxygen, sulfur, or imino 
group; Z is — NR4R5; R4 is alkylcarbonyl, alkenylcarbonyl, 
alkynylcarbonyl, cycloalkylcarbonyl, arylcarbonyl, 
heteroarylcarbonyl, alkoxycarbonyl, alkylthiocarbonyl, 
cycloalkyloxycarbonyl, aryloxycarbonyl, arylthio-carbonyl, 
aryl-thiocarbonyl, heteroaryloxycarbonyl, aminocarbonyl, 
alkylaminocarbonyl, arylaminocarbonyl. 



heteroarylaminocarbonyl, alkoxycarbonylcarbonyl, 
arylcarbonylcarbonyl, where any of these groups may be 
unsubstituted or substituted with any of the functional 
groups represented by one or more of the following: 
5 halogen, cyano, nitro, amino, dialkylamino, hydroxyl, 
carboxyl, alkyl, alkenyl, alkynyl, cycloalkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkoxy, alkoxycarbonyl, alkylthio, 
alkylthiocarbonyl, alkoxy thiocarbonyl alkylaminocarbonyl, 
arylaminocarbonyl, alkylsulfonyl, alkenyloxycarbonyl, 
alkynyloxycarbonyl, aryl, arylcarbonyl, aryloxy, 
aryloxycarbonyl, arylthio, heteroaryl, 
heteroaryloxycarbonyl, or methylenedioxy, wherein the 
alkyl moiety or aryl moiety may be substituted with halogen, 
cyano, nitro, alkyl, alkoxy, haloalkyl, haloalkoxy, 
alkoxycarbonyl, cycloalkyl, aryl, or heterocycloalkyl; and 
R5 is hydrogen; or Z is — CHjRio; Rio is carboxyl alkyl, 
alkenyl or alkynyl, where any of these groups may be 
unsubstituted or substituted with any of the functional 
groups represented by one or more of the following: 
halogen, cyano, nitro, amino, dialkylamino, hydroxyl, 
20 caroxyl, alkyl, alkenyl, alkynyl, cycloalkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkoxy, alkoxycarbonyl, alkylthio, 
alkylthiocarbonyl, alkoxythiocarbonyl alkylaminocarbonyl, 
arylaminocarbonyl, alkylsulfonyl, alkenyloxycarbonyl, 
alkynyloxycarbonyl, aryl, arylcarbonyl, aryloxy, 
aryloxycarbonyl, arylthio, heteroaryl, 
heteroaryloxycarbonyl, or methylenedioxy, wherein the 
alkyl moiety or aryl moiety may be substituted with halogen, 
cyano, nitro, alkyl, alkoxy, haloalkyl, haloalkoxy, 
alkoxycarbonyl, cycloalkyl, aryl, or heterocycloalkyl. 

Certain intermediates of the present invention are novel. 
These are 3-(2-amino-4-chloro-6fluoro-3-methoxyphenyl)- 
l-methyl-6-trifluoromethyl-2,4(lH,3H)-pyrimidinedione, 
3-(2-amino-4-chloro-6-fluoro-3-methoxyphenyl)-l-amino- 
6-trifluoromethyl-2,4(lH,3H)-pyrimidinedione and repre- 
sented by the following formulae (III-V): 

ni 




45 



wherein X, Y, W and Q are the same as defined above; and 
M is nitro. 



IV 
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wherein X' and Y' are halogens; and R is the same as defined 
above. 

The compounds described by the formula I can be pre- 
pared by the procedures as described herein. In general, the 
compounds described in this invention can be prepared by 
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one of the iwo routes depending on whether the heterocyclic 
ring (e.g. uracil ring) is formed prior to or after the nitration 
at the 2 position of the phenyl ring in the final product. 

As depicted in Scheme 1, the starting materials for these 
preparations are the compounds represented by the formula 
Vic. These compounds can be prepared starting from the 
nitro compound Via via the amine VTb by the procedures 
described in literature, for example U.S. Pat. No. 4,859^29 
(1989). Nitration of Vic is typically carried out by its slow 
addition to a mixture of sulfuric acid and nitric acid in a ratio 
of 9:1. Typically 34 ml of the nitration mixture is used for 
2-3 mmol of VI and the addition is carried out between 0 to 
-30^ C. followed by stirring at ambient temperature for 
0.5-2 hr. Product (VII) is separated by addition of the 
solution to ice water and filtration of the precipitate. The 
product can also be extracted &om aqueous layer into 
organic solvents such as ether or ethyl acetate and purified 
by crystallization or column chromatography. Alkylation of 
VII to VIII can be accomplished by treatment of VII with 
alkyl halide, haloalkyl halide, especially the respective 
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Typical work-up procedure includes removal of solvent 
followed by partitioning of the product between aqueous and 
organic solvents such as ether, ethyl acetate or methylene 
chloride. Depending upon the reactivity of the acid halide, 
the product typically consists of a monoamide, diamide, or 
a mixture of the two. These can be purified/resolved typi- 
cally by column chromatography. Mono or dialkyl (amino) 
derivatives of IX can be prepared by its treatment with alkyl 
or haloalkyl halides in the presence of base such as potas- 
sium or sodium carbonate, or sodium hydride in an inert 
solvent such as tetrahydrofuran or dimethylformamide at a 
temperature of ambient to 120** C. for 2-24 hr. Mono or 
dicarbamoyl derivatives of IX can be prepared by its treat- 
ment with alkylhaloformates such as methyl or ethylchlo- 
roformate in the presence of base such as potassium or 
sodium carbonate in an inert solvent such as tetrahydrofuran 
or dimethylformamide at a temperature of ambient to 120** 
C. for 2-24 hr. Mono or di urea derivatives of IX can be 
prepared by its treatment with an alkyl or aryl isocyanate, for 



chloride, bromide, or sulfate in the presence of a base such 20 example methyl or ethyl isocayante, in the presence of a 



as potassium carbonate or sodium hydride in an inert solvent 
such as acetone, dimethylformamide, dimethylsulfoxide, 
tetrahydrofiiran, methyl ethyl ketone, or acetonitnle at a 
temperature range of 0 to 130** C. VIII can be reduced to the 
amine (IX) under typical reduction conditions such as treat- 
ment with iron in acetic acid or ethanolic hydrochloric acid; 
or by hydrogenation tising palladium on carbon or platinum 
oxide as catalyst. The product IX is purified by typical 
purification procedures of recrystallization or coliunn chro- 
matography. 

The amine (IX) can be derivatized to yield a variety of 
products generally represented by the formula X. For 
example amides can be prepared by treatment of IX with 
alkyl or aryl acid halides, typically chlorides, or anhydrides 
in the presence of base in an inert solvent. Typically organic 
bases such as triethylamine, diisopropylethylamine, or pyri- 
dine can be used in inert solvents such as tetrahydrofuran, 
aoetonitrile, or dioxane at a temperature range of ambient to 
reflux temperature for 2-24 hr. Pyrdine can be used alone as 
solvent and base. Acylation catalysts such as dimethylami- 
nopyridine (DMAP) can be added to facilitate the reaction. 



30 



base such as triethylamine in an inert solvent such as toluene 
or tetrahydrofuran. Alternatively, IX is first converted into 
its isocyanate derivative by treatment with phosgene or 
triphosgene in toluene or tetrahydrofuran at reflux tempera- 
ture for 2—6 hr. This isocyanate can, in turn, be treated with 
an alkyl or aryl amine such as methyl or ethyl amine in the 
presence of a base such as triethylamine in an inert solvent 
such as toluene or tetrahydrofuran at a temperature range of 
ambient to 130** C. for 2-12 hr to finish the corresponding 
urea. IX can be treated with an alkyl dihalide such as 
1,4-diiodobutane in an inert solvent such as toluene or 
acetonitrile at reflux temperature in the presence of a base 
such as potassium or sodium carbonate to furnish the 
corresponding cyclized product such as a pyrrolidine deriva- 
tive. IX can be treated with an aromatic or aliphatic aldehyde 
or ketone or its diethyl or dimethyl acetal derivative in an 
inert solvent such as toluene or methylene chloride to 
furnish the corresponding imino derivative. Alternatively, a 
monoacetyl derivative of IX can be treated with a dehydro- 
chlorinating agent such as phosphorus pentachloride to 
furnish the corresponding iminocbloride. 



SCHEME 1 




=N02 via 
NHj Vlb 
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(a) catalytic reduction ; (b) 1) tripbosgeiic. 2) NaH, elbyl 3-ainiD0^.4.4-trifluQiDczotonate; 
(c) H2S04-HN03; (d) dUuethyl satfate. base (RisCH}); (e) Pe-AcOH; (f) CCPiCO)jP, (e«. 
ZbNHCOCF^) 



The starting uracil derivative represented by formula XI 15 
in Scheme 2 can be prepared according to the procedure as 
described before. The compound XI is nitrated with con- 
centrated nitric acid at 0** C. to ambient temperature for 
15-30 minutes. Product (XII) is obtained by addition of the 
product mixture to ice-water followed by filtration. 
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The starting uracil derivative represented by formula XIII 
in Scheme 3 can be prepared according to the procedure as 
previously described. Compound XIII can be nitrated with 
nitric acid at 0** C. for 15-30 minutes. Product (XIV) is 
obtained by addition of ice followed by filtration. 
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SCHEME 3 



^CH3 HNQj 
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The desired starting tetrazole derivatives represented by 
formula XV in Scheme 4 can be prepared according to the 
literature procedure of WO 85/01939. These compounds can 
be nitrated with nitric acid at ambient temperatiue or at 0** 
C. for 15-30 minutes. Product (XVT) is isolated by addition 
of ice followed by extraction into an organic solvent such as 
ether or ethyl acetate and purified. XVII can be prepared by 
the reduction of XVI typically by catalytic hydrogenation in 
presence of catalysts such as palladium on carbon or by 
treatment with iron in acetic acid or in ethanolic hydrochlo- 
ric acid. XXII can be prepared by reacting XVII with a 
halide in presence of a base at 50 to 120** C. for 1-5 hours. 
Further modification of XVIII to XIX is carried out accord- 
ing to the general procedures described for the preparation 
of X from IX (Scheme I). 



11 
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SCHEME 4 



\ / 



XV 






XVII 




XDC 



XVII 



The starting triazolinone derivative represented by for- 
mula XX in Scheme 5 can be prepared according to the 
literature procedure of U.S. Pat. No. 4,980,480 (1990). The 
compound XX is nitrated with concentrated nitric acid at 
-15 to 0* C. for 0.5-2 hr. Product (XXI) is obtained by 
addition of the product mixture to ice-water followed by 
filtration. 



SCHEME 5 



HN03 



XX 
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The desired starting pyrazole derivatives represented by 
formula XXII in Scheme 6 can be prepared according to the 
literature procedure of U.S. Pat. No. 5,281,571 (1994). 
These compounds can be nitrated in sulfuric acid -nitric acid 
mixtiu-e (9:1) with a ratio of 34 ml of the nitrating solution 
to 34 mmol of XXII. The addition is carried out between -15 
to -30** C, followed by stirring at ambient temperature for 
1-2 hr. Product X is isolated by addition of water followed 
by extraction into an organic solvent such as ether or ethyl 
acetate and purified. XXIV can be prepared by the reduction 
45 of XXII typically by catalytic hydrogenation in presence of 
catalysts such as palladium on carbon or by treatment with 
iron in acetic acid or in elhanolic hydrochloric acid. Further 
modification of XXIV to XXV is carried out according to the 
general procedures described for the preparation of X from 
IX (Scheme I). 



SCHEME 6 




xxn 
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-continued 




XXIV 

(a) H2SO«-HN03; (b) catalytic reducUon; (c) (CP3CO)20« (e«. Z - NHCOCF3) 



XXIV 
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The desired starting tetrahydrophthalimide derivative rep- 
resented by formula XXVI in Scheme 7 can be prepared 
according to the literature procedure of U.S. Pat, No. 4,484, 
941 (1984). The compound can be nitrated with nitric acid 
at 0** C. to ambient temperature for half hour. The product 
(XXVII) is isolated by addition of ice followed by extraction 
into an organic solvent such as ether, ethyl acetate, or 
methylene chloride and purified. XXVIII can be prepared by 
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the reduction of XXVII typically by catalytic hydrogenation 
in presence of catalysts such as palladium on carbon or by 
treatment with iron in acetic acid or in ethanolic hydrochlo- 
ric acid. XXIX can be prepared by reacting XXVIII with 
(substituted)alkyl halide in the presence of a base such as 
potassium carbonate. Further modification of XXIX to XXX 
is carried out according to the general procedures described 
for the preparation of X from IX (Scheme I). 







XXX 

(a) HNO3; (b) Fe-AOOH; (c) R-X. KjCOj; (d) (CFjCO)!©, (eg. ZoNHCOCF,) 




Scheme 8 describes the preparation of intermediates rep- 
resented by the formulae XXXIll and IV The starting 
materials (amino phenols and alkyl derivatives represented 
by the formula VIb) are prepared according to the procedure 
as described in literature such as U.S. Pat. No. 4,670,046 
(1987) which upon treatment with phthalic anhydride in 
acetic acid can afford phthalimide derivative (XXI). Nitra- 
tion of XXXI can be carried out by its addition to a mixture 
of sulfuric acid and nitric acid (9:1) at -15 to -30° C. 
followed by addition of water and extraction of the product 
(XXII) in organic solvents such as ethyl acetate or ether. 
XXXII can be reduced to the corresponding amine (XXXIII) 
by conventional methods such as treatment with iron in 
65 acetic acid or ethanolic hydrochloric acid or by catalytic 
hydrogenation in the presence of palladium on carbon. 
Amino group of XXXIII can be derivatized as described 
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before in Scheme 1 to furnish XXXIV which in turn can be 
deprotected to finish XXXV. Removal of the protecting 
pbtbalimido group can be accomplished by several methods 
such as treatment with hydrazine in a polar solvent such as 
dimethylsulfoxide or by treatment with on organic amine 
such as methyl amine in ethanol. XXV can then be deriva- 
tized to the desired compound (X) according to the known 



procedures as described before in Scheme 1. Alternatively, 
XXXll can first be subjected to deprotection to afford the 
amine IV which can be modified to introduce the heterocy- 
clic ring such as the uracil ring (U in XXXVI) according to 
5 the known procedures. Nitro group in XXXVI can then be 
reduced to afford the amine which can then be derivatized as 
described previously to afford X. 

SCHEMES 






X xxxvi 

<a) AcOH. pfalhalic anbydride; (b) H2SO4-HNO3; (c) Fb-AcOH; (d) flimetbyl MUfate, base, [c^ 
Z«N(CH3)2l; (e) DMSO-hydiazlne; (£) 1) triphosgcne, 2) NaH, ethyl 3-ainii)o-4A4- 
trifluorocrotonate, 3) CHjI (Ri«CH> Rt^^yi (b) tripiiosgene, 2) NaH, ethyl 3-amiiio-4,4,4- 
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Scheme 9 delineates a process for the preparation of the 
intermediates represented by the formula V, Starting mate- 
rials represented by the formula XXXIX are prepared by the 
nitration of XXXVII which gives XXXVIII which can be 
reduced to XXXIX according to the literature procedtire of 
Japanese Pat. No. 01186849 (1989). The amino group in 
XXXIX is protected by forming amide or carbamate XL and 
the latter is nitrated to give XLI. Deprotection of XLi leads 
to the ortho-nitro aniline V. V can be converted into the 
desired compounds represented by XLV according to the 
procedures as shown in the scheme. 
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SCHEME 9 



XXXVII 
Xy Y^halogeos 




J=N02 XXXVIII 

NH2 XXXIX 

amide, 
carbamate XL 



^ J=l 

; J=amide, 




T=hetcroatom 
lUalkyl, haloalkyl 

CM=N02 XLlll 
MsNHj XUV 





(o) H2SO4-HNO3; (b) Fe-AcOH; (c) pyridinc-aCXXJEt (e.g. J=NHCOOEl); (d) H2SO4-HNO3; (c) 
HBR-AcOH; (i) 1) triphosgenc, 2) NaH, ethyl 3-amino-4,4,4-trifluorocrotomte, 3) CH^ 
(Q«urac11 ring as in Xi RisCHa, Rr^F^}; (g) ROH. base (e« T-O, R-CHj); (h) Fe-AcOH; 0) 
(CF300)20. (e«. ZsNHCOCF]). 



Scheme 10 describes the preparation of intermediate carbamate XLVII. The latter is nitrated with a mixture of 

represented by the formulae XLVIIL The starling material nitric acid and sulfuric acid to give the intermediate XLVII 

(XLVI) can be prepared according to the method described which can be N-alkylated with an alkylhalide in the presence 

in patents, such as U.S. Pat. No. 5,154,755 (1992). XLVI ^ ^f base to furnish XUX. 
reacts with ethyl chloroformate at basic condition to give the 



O' 
XLVI 



SCHEME 10 




XLVII 




XLIX 

(a) aCXX»Et-KKX>3: Cb) H2S04-HN03; (c) CHjE-KiCO) 



XLVIU 
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Scheme 11 describes an alternative procedure for the 
preparation of conapounds represented by the formula LVII 
with varying R groups. Reduction of L to LI is carried out 
using conventional procedures such as catalytic reduction or 
iron-acetic acid mixture. The aniline LI is reacted with 
phenyl chloroformate to afford a carbamte represented by 
the formula LIT which is nitrated with an inorganic salt such 
as ammonium or potassium nitrate in an acid anhydride such 
as acetic anhydride according to published procedure such 
as described in WO 97/42188. Resultant nitro derivative LIII 



20 



is cyclized to furnish the uracil derivative LI V upon reaction 
with an appropriately substituted amino crotonate in the 
presence of an inorganic or organic base exemplified by 
l,8-diazabicylo[5.4.0]undec-7-ene (DBU). LIV is 
N-derivatized to afford LV followed by reduction to aniline 
LVI according to conventional procedures as described 
before. LVII is then derivatized to afford the final com- 
pounds represented by the formula LVII according to the 
procedures as described before. 



SCHEME 11 



•XC ^ xxxo 



M=NH2 LI 





R2 



(a) catalytic reduction; CICOzCcHs; (c) Ac20-NH4N03; (d) ethyl 3-aniino-4A4- 
trifluoiocwtonatc DBU, DMF; (c) CHjl; <£> Fe-AcOH (g) (CPjCO)20, (e.g. Z*.NHCOCPa) 
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Scheme 12 describes a process for the preparation of 
compounds represented by the formula LXII which are 
trisubstituted phenyl derivatives. Ortho-nitro aniline deriva- 
tives represented by the formula LVII I are the starting 
materials which are converted to a ortho-nitro uracil deriva- 
tives (LX) according to previously described procedures, 
e.g. via the NH uracil derivative (LIX). Nitro groups is then 
65 converted to an amino group (LXI) via conventional reduc- 
tion procedures such as cataytic or iron-acetic acid reduction 
followed by derivatization to furnish LXII. 
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SCHEME 12 




Lxn 



(•) NaH, elhyl 3-amino-4,4,4-trifltiorocrotonate; (b) CH3I; (c) Fe ^AcOH; (d) (CP300)20, (e^. Z » NHCOCP3 



Scheme 13 describes a procedure for the preparation of 
trisubstituted phenyl derivatives represented by the formula 
LXVI. Direct nitration of LXIII, where X and Q (a 
heterocylce) are as previously defined, using nitration 
reagents such as nitric acid or a mixture of sulfuric acid- 
nitric acid leads to ortho-nitro compounds represented by the 
formula LXIV which are reduced to the corresponding 
aniline derivatives (LXV) by reduction procedures such as 
catatlytic reduction or iron- acetic acid. Aniline (LXV) is 
then derivatized to furnish LXVI. 



-continued 



45 




50 

LXVI LXV 
(«) AcOH NH4NO3; (b) Fc ^AcOH; (c) (CF3CO)2Q, (e.g. Z = NHOOCFa) 



SCHEME 13 



55 Scheme 14 delineates a procedure for the preparation of 
letrasubstituted phenyl derivatives represented by the for- 
mula LXXIV. The process is akin to one described in scheme 
11 for the preparation of pentasubstituted phenyl derivatives 
(LVII). The nitro intermediates (LXVII) are reduced to the 
anilines (LXVIII) via conventional procedures followed by 
derivatization to the phenyl carbamate (LXIX) by reaction 
NO2 with a phenylhaloformate. Nitration to LXX (inorganic 

nitrate acid anhydirde) is followed by the uracil ring forma- 
LXHI LXIV tion (appropriately substituted crotonate-DBU) (LXXI) and 

IN-derivatization to furnish LXXIL Reduciton to the aniline 
^ 65 (LXXIII) is carried out by procedures such as catalytic 

reduction or iron-acetic acid followed by derivatization to 
fiimish LXXIV. 



us 6,355,799 Bl 



23 



24 



/'Ms NO2 LXVII 
V M = NHj UCVIII 



SCHEME 14 



XX. - 




LXIX 




Lxxrv 

(a) caulytic reduction; (b) aOOzQHj; (c) AcjO ^NH4N03; (d) ethyl 3-amiDO'4p4.4.frifiac»ocrotaiutc DBU, DMF; 

(e) CHjI; (0 Fe ^AcOH (g) (CFjCO)!©. (e<. Z = NHCOCFj) 



Scheme 15 describes various procedures for the deriva- 
tization of the amino group in LXXV via diazonium salts 
represented by LXX VI. The diazonium salts are prepared by 
treatment of the aniline with an inorganic nitrite solution 
such as sodium or potassium nitrite in an acid such as 
sulfuric or hydrochloric acid or by treatment of the aniline 
with an organic nitrite such as t-butyl nitrite in an organic 
solvent such as acetonilrile. Reaction is carried out between 
10 — 15° C. which results in a stable solution of the diazo- 
nium salt which is reduced to the corresponding hydrazine 
derivative represented by the formula LXXVII by reducing 
agents exemplified by stannic chloride. Hydrazine deriva- 
tives are then derivatized to a variety of compounds repre- 
sented by the formula (LXXXVI) via conventional reactions 
such as acylation, alkylation, Schiff base formation, etc. The 
diazonium group in LXXVI is replaced by a hydroxyl to 
furnish the corresponding phenol (LXXVIII) by its treat- 
ment with an aqueous solution of cuprous oxide in presence 
of cupric nitrate or cupric sulfate at ambient temperature. 
LXXVIII is then derivatized to furnish LXXXVI via con- 



ventional reactions such as acylation, alkylation, etc. Treat- 
50 ment of the diazonium salts (LXXVI) with disulfides 
(RSSR) leads to the formation of corresponding thioethers 
represented by the formula LXXIX which can be further 
modified according to conventional procedures leading to 
sulfur analogs represented by the formula LXXVI. LXXVI 
can be treated with inorganic cyanides leading to the for- 
mation of cyano derivatives (LXXXI) which can be oxidized 
via conventional routes to furnish carboxylic acids 
(LXXXV) which can then be derivatized leading to 
LXXXVI. The diazonium group can also be replaced with 
an azido group furnishing LXXX. LXXVI can be treated 
with inorganic iodides to afford the iodo compounds 
(LXXXII) which can be converted to the corresponding 
aldehydes (LXXXIII) (which are also directly obtainable 
firom LXXVI via conventional procedures). LXXXIII can be 
reduced to furnish corresponding benzyl alcohols 
(LXXXIV) which can be derivatized to LXXXVI. 



60 



65 




(a) H2SO4 NaNO^ A = anion; (b) SnClz; (c) (CF3CO)20, (e.g. Z = NHCOCFa); (d) CuiO; (e) Cf^sCHjCl (e.fi. Z = OCHjC^s)i 

(f) ethyl ocfylatc-CuCl2 (eg. Z = CH2CHaOOOC2Hs); (g) RSSR; (h) MCPBA (e.g. Z = SO2R); (i) NaCN; 0) H2SO4; (k) RNH2 (e.g. Z = CONHR); 
0) Oxime.CuS04 NajSOajCm) KMDO4; (n) KI; (o) CO, Pd(II)acetateJriphenylphosphiiJc; (p) NaBH4; (q) e.g. RNOO (Z » CHjOCONHR); (r) NaNs 



Scheme 16 describes an allernatived procedure for the corresponding alkyl ether such as methyl ether (LXXXVIII) 

formation of amides (XC). Reaction of the ortho^amino 60 treatment with strong Lewis acids such as boron tribro- 

phcnol LXXXVII with an aliphatic or aromatic acyl halide ^- ^^^^^ tribromide^imethyl sulfide complex. Phenol 

in an organic solvent such as l,4^ioxane or tetrahydrofuran ^ ^ ^^^^ derivatizcd by treatment with a 

in the absence or presence of an inorganic or organic base f , . . ^, . 

such as potassium carbonate, sodium carbonate, or halide m the presence of base such as sodium carbonate or 

triethylamine, regioselectively leads to the formation of 65 potassium carbonate in an organic solvent such as as 

concsponding amide represented by the formula LXXIX. acetone, methyt-ethyl ketone, dimethylsulfoxide, or letrahy- 

LXXXIX can also be produced by the hydrolysis of a drofiiran at ambient to reflux temperatures. 




Scheme 17 describes a procedure for the preparation of 
pyridazinone derivatives represented by the formula XCVII 
and XCVIIL Desired starting pyridazinone derivatives rep- 
resented by formula XCI and XCIV can be prepared accord- 
ing to the literature procedure of WO 97/07104. These 
compounds can be nitrated with nitric acid or a mixture of 
nitric acid and sulfuric acid at ambient temperature or at 0^ 
C. for 15-30 minutes. The products XCII and XCV are 
isolated by addition of ice followed by filtration. XCII and 
XCVI can be prepared by the reduction with iron in acetic 
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acid or in ethanolic hydrochloric acid. Methylation of XCIII 
can be carried out by reacting XCIII with methyl iodide in 
presence of a base at 50 to 120** C. for 1-5 hours. Further 
modification of XCVI to XCVIII is carried out by treatment 
of the aniline with an organic nitrite (such as t-bulyl nitrite) 
in an organic solvent (such as acetonitrile) and alky 1 aery late 
in the presence of copper(II) chloride. Modification of XCVI 
to XCVII is carried out by treatment of the aniline with an 
alkyl or aryl acid halidc at 50 to 120** C. for 1-5 hours. 



SCHEME 17 
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XCIV 
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xcvn 

(a) HNOa; (b) Fe ^AcOH; (c) CHjI. base; (d) HjSO* HNO3; (e) RjX, base; (£) t-BoONO-etliyl acxytate-CDaj 
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XCVIII 



EXAMPLE 1 

Preparation of 3-(4-chloro-6-fluoro-3-methoxy-2- 
nitrophenyl)-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (Compound no. 1-1) 

3-(4-Chloro-6-fluoro-3-methoxyphenyl)-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (10.0 g, 29.5 
mmol) was slowly added to a stirred mixture of con. sulfuric 
acid (36 ml) and con. nitric acid (4 ml) with stirring at -15** 
C. The solution was then slowly warmed to room tempera- 
ture and allowed to stir for 2 hr. Addition of the solution to 
ice-water resulted in a light yellow precipitate which was 
separated by filtration to afford the title compound (9.1 g). 
NMR data for the compound are listed in Table XVIIL 

EXAMPLE 2 

Preparation of 3-(4-chloro-6-fluoro-3-methoxy-2- 
nitrophenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 
3H)-pyrimidinedione (Compound no. 1-^ 

3-(4Chloro-6-fluoro-3-methoxy-2-nitrophenyl)-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (9 g, 23.5 
mmol) was dissolved in dimethylformamide (90 ml) and to 
this were added potassium carbonate (3.9 g, 28.2 mmol) and 
dimethylsulfate (10.2 g, 47 mmol) with stirring. The solution 
was stirred at ambient temperature for 12 hr and water was 
added. Product was extracted in ethyl acetate and the organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. Removal of the solvent afforded a crude 
product which was purified by column chromatography on 
silica gel. Elution of the column with methylene chloride 
afforded the title oompotmd (7.8 g). 

EXAMPLE 3 

Preparation of 3-(2-amino-4-chloro-6-fluoro-3- 
methoxyphenyl)-! -me thyl-6-trLfluoromethy 1-2,4(1 H, 

3H)-pyrimidinedione (Compound no. 1-4) 
3-(4-Chloro-6-fluoro-3-methoxy-2-nitrophenyl)-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (7.5 
g, 18.9 mmol) was dissolved in acetic acid (75 ml) and 4.2 
g (75.6 mmol) of iron powder was added. The solution was 
stirred at ambient temperature under nitrogen atmosphere 
for 6 hr and water was added. Extraction was carried out 
with ethyl acetate. Organic layer was washed with water, 
brine, and dried with anhydrous sodium sulfate followed by 
evaporation to afford the title compound (6.8 g). 

EXAMPLE 4 

Preparation of 3-£4-chloro-2-(2,4difluorobenzoyl) 
amino-6-fluoro-3-methoxyphenyl]-l-methyl-6- 
trifluoromethy 1-2,4(1 H 3H)-pyrimidinedione 
(Compound no. 2-42) 
3-(2-Amino-4-chloro-6fluoro-3-methoxyphcnyl)-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)pyrimidinedione (2.0 
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g, 5.4 mmol) and triethylamine (0.66 g, 6.5 mmol) were 
dissolved in anhydrous tetrahydrofiuran (30 ml) and stirred 
under ice cooling. To this solution was slowly added 2,4- 
difluorobenzoyl chloride (0.96 g, 5.4 mmol) and solution 
refluxed for 2 hr. Another batch of 2,4-difluorobenzoyl 
chloride (0.19 g, 1.1 mmol) was added and solution refluxed 
for 2 hr. Solvent was removed in vacuo and the product 
purified by column chromatography on silica gel using 
hexane-ethyl acetate (3:1) as the eluent to afford the title 
compound (2.2 g). 

EXAMPLE 5 

Preparation of 3-(4-chloro-2-diacetylamino-6- 

fluoro-3-methoxyphenyl)-l-methyl-6- 
trifiuoromethyl -2,4(1 H, 3H)-pyrimidinedione 
(Compound no. 2-2) 

A mixture of 3-(2-amino-4-chloro-6-fluoro-3- 
methoxyphenyl)-l-methyl-6 trifiuoromethyl-2,4(lH, 3H)- 
pyrmidinedione (0.5 g, 1.4 mmol), triethylamine (0.53 g, 5,6 
mmol), acetic anhydride (0.57 g, 5.6 mmol), and anhydrous 
toluene (10 ml) was refluxed for 12 hr. Solvent was removed 
in vacuo and the product purified by chromatography on 
silica gel. Column was eluted with hexane-ethyl acetate 
(7:3) to fiimish the title compound (0.34 g). 

EXAMPLE 6 

Preparation of 3-(4-chloro-2-dimehtylainino-6- 

fluoro-3-methoxyphenyl)-l -methyl-6- 
trifluoromethyl-2,4(l H, 3H)-py rimidinedione 
(Compotmd no. 1-11) 

To a solution of 3-(2-amino-4-chloro-6-fluoro-3- 
methoxyphenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 
3H)py rimidinedione (0.6 g, 1.6 mmol) in toluene (10 ml) 
was added potassium carbonate (0.27 g, 1.92 mmol) fol- 
lowed by dimethylsulfate (0.69 g, 3,2 mmol). The solution 
was refluxed for 2 hr and solvent was removed in vacuo. 
Residue was chromatographed on silica gel and product 
eluted with methylene chloride to afford the title compound 
(0,12 g). 

EXAMPLE 7 

Preparation of 3-(4chloro-6-fluoro-3-methoxy-2- 
methoxycarbonylaminophenyl)-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-py rimidinedione 
(Compound no. 4-1) 

A solution of 3-(2-amino-4-chloro-6-fluoro-3- 
methoxyphenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (1.25 g) and triethylamine (1 ml) in ethyl 
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acetate (20 ml) was added to a solution of triphosgene (1.0 
g) in ethyl acetate (15 ml) stirred under nitrogen The mixture 
was heated at reflux for 2 hr, cooled, filtered and the filtrate 
evaporated umder reduced pressure to give a buff colored 
solid (1.4 g). ^ H NMR (CDCI3, 300 MHz) 3.58 (3H, s), 4.00 
(3H, s), 6.38 (IH, s), 7.12 (IH, d. J=8.8 Hz) ppm. 

The above isocyanate (0.5 g) dissolved in N.N- 
dimethylformamide (10 ml) was treated with dry methanol 
(2 ml) and stirred at room temperature for two days. Water 
and ethyl acetate were added and the solution separated. The 
organic phase was dried over sodium sulfate, evaporated, 
and cbromatographed on silica gel eluting with ethyl 
acetate-hexane (1:3) to give the title compound as a white 
solid (0.17 g). 

EXAMPLE 8 

Preparation of 3-[2-bis(methylaminocarbonyl) 
amino-4-chloro-6-fiuoro-3-methoxyphenyl]-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (Compound no.3-1) 

To a solution of 3-(2-amino-4-chloro-6-fluoro-3- 
methoxyphenyl)- l-methyl-6-trifluoromethy 1-2,4(1 H, 3H)- 
pyrimidinedione (0.5 g, 1.4 mmol) and trie thyl amine (0.17 
g, 1.7 mmol) in anhydrous toluene (10 ml) was added methyl 
isocyanate (0.1 g, 1.7 mmol) with stirring. The solution was 
refluxed for 2 hr and solvent removed. Residue was cbro- 
matographed on silica gel in methylene chloride-methanol 
(99:1) to furnish the title compound (0.56 g). 

EXAMPLE 9 

Preparation of 3-[4-chloro-2- 
(dimetbylaminomethynyl)imino-6-fluoro-3- 
methoxyphenyl]-l-methyl-6-trifiuoromethyl-2,4(lH, 
3H)-pyrimidinedione (Compound no. 1-31) 

A mixture of 3-(2-amino-4-chloro-6-fluoro-3- 
methoxyphenyl)-l-methyl-6-lrifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (0.5 g, 1.4 mmol) and dimethylformamide 
dimethylacetal (0.8 g, 7 mmol) was refluxed for 4 hr under 
a blanket of nitrogen. Excess reagent was removed in vacuo 
and product extracted with ether. Solvent was removed to 
afford a residue which was cbromatographed on silica gel. 
Elution of the column with hexane-etbyl acetate (6:4) 
afforded the title compound (0.22 g). 

EXAMPLE 10 

Preparation of 3-(2-amino-4-chloro-6-fluoro-3- 
bydroxyphenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 
3H) -pyrimidinedione (Compound no. 1-16). 

3-(2-Amino-4-chloro-6-fluoro-3-methoxyphenyl)-l- 
methyl-6trifluoromethyi-2,4(lH, 3H)-pyrimidinedione (1.1 
g, 2.7 mmol) was dissolved in 50 ml of anhydrous 1,2- 
dichloroethane and 3.4 g (10.8 mmol) of borontribromide 
imethylsulfide complex was added to the solution. The 
solution was refluxed for 16 hr and methylene chloride (100 
ml) was added. Washing with water followed by drying 
(anhydrous sodium sulfate) and removal of the solvent 
afforded a residue which was triturated with ether to afford 
the title compound (0.6 g). 

EXAMPLE 11 

Preparation of 3-(4-cbloro-6-fluoro-3-hydroxy-2- 
nitrophenyl)-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (Compound no. 1-2) 

3-(4-chloro-2-fiuoro-5-hydroxyphenyl)6-trifluoromcthyl- 
2,4(lH,3H)-pyrmidinedione (2.5 g) was added to an ice 
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cooled con. nitric acid (50 ml). After stirring for 1 hr, the 
reaction mixture was poured into ice-cold water. The yellow 
crystals were collected by filtration to afford the title com- 
pound (0.9 g). The filtrate was extracted by ethyl acetate 
5 (200 ml) and washed with brine. The organic phase was 
dried over anhydrous sodium sulfate. After removal of the 
solvent, 0.6 g of title compound was obtained as yellow 
crystal. 

EXAMPLE 12 

Preparation of 3-(4-chloro-6-fluoro-3-hydroxy-2- 
nitrophenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 
3H)-pyrinmidinedione (Compound no. 1-17) 

15 3-(4-Chloro-2-fluoro-5-hydroxyphenyl)-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (1.06 g) was 
added to ice-cold con. nitric acid (10 ml). After stirring for 
30 min, crushed ice was added. The yellow crystals were 
collected by filtration to afford the title compound (1.2 g). 

EXAMPLE 13 

Preparation of l-(4-chloro-6-fluoro-3-hydroxy-2- 
nitrophenyl)-4-(3-fluoropropyl)-l,4-dihydro-5-oxo- 
5H-tetra2X)le (Compound no. 5-4) 

25 

1 - (4-Chloro-2-fluoro-5 -hydroxy phenyl)-4-(3 - 
fluoropropyl)-letrazolinone (2.91 g) was gradually added 
into an ice-cooled nitric acid (20 ml) and stirred for 30 
minutes. Crushed ice was added followed by extraction with 
3Q ethyl acetate. The ethyl acetate extract was washed with 
water, dried over sodium sulfate, concentrated, and filtered 
through a silica gel SPE column (2 g) to give the title 
compound as a yellow solid (3.4 g). 

EXAMPLE 14 

35 

Preparation of l-(2-amino-4-chloro-6-fiuoro-3- 
hydroxyphenyl)-4-(3-fluoroproyl)-l,4-dihydro-5- 
oxo-5H-letrazole (Compound no. 5-5) 

^ Iron powder (2.3 g) was added to a solution of l-(4- 
chloro-6-fluoro-3-hydroxy-2-nitrophenyl)-4-(3- 
fluoropropyl)-l,4dihydro-5-oxo-5H-tetrazole (3.4 g) in ace- 
tic acid (50 ml) and stirred at room temperature over night. 
The reaction mixture was filtered through a celite bed. The 
filtrate was concentrated under reduced pressure and purified 
by a silica gel column, eluted with hexane-ethyl acetate (2:1) 
to give yellow crystals (2.75 g). 

EXAMPLE 15 

50 Preparation of l-(2-amino-4-chloro-6-fluoK)-3- 

propargyloxyphenyI)-4-(3-fluoroproyl)-l,4-dihydro- 
5-oxo-5H-tetrazole (Compotmd no. 5-17) 

The mixture of l-(2-amino-4-chloro-6-fluoro-3- 
hydroxyphenyl)(3-fiuoropropyl)-tetrazolinone (0.28 g), pro- 
pargyl bromide (0.13 g), and potassium carbonate (0.14 g) in 
acetonitrile (5 ml) was heated under reflux for 0.5 houir. The 
solvent and excess reagent were removed under reduced 
pressure. The residue was purified by a silica gel column, 
eluted with ethyl acetate to give the desired product (0.33 g). 

EXAMPLE 16 

Preparation of l-(2-amino-4-chloro-6-fluoro-3- 
isopropy loxyp heny l)-4-(3fluoropropy 1)- 1 ,4-dihydro- 
5-oxo-5H-tetrazole (Compound no. 5-18) 

The mixture of l-(2-amino-4-chloro-6-fluoro-3- 
hydroxyphenyl)-4-(3-fluoropropyl)-l,4-dihydro-5-oxo-5H- 
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tetrazole (0.30 g), isopropyl iodide (1.2 mi), and potassium 
carbonate (0.14 g) in acetonilrile (5 ml) was heated under 
reflux for 2 hours. The reaction mixture was evaporated and 
purified by a silica gel column, e luted with hexane-ethyl 
acetate (2:1) to give the desired product (0.29 g). s 

EXAMPLE 17 

Preparation of l-(4-chloro-6-fiuoro-3-hydroxy-2- 
nitrophenyl)-4-difluoromethyl-3-methyl- 1,2,4- 
Iriazolinone (Compound no. 6-1) 

l-(4-Chloro-2-fluoro-5-hydroxyphenyl)-4- 
difluoromethyl-3-methyl-l,2,4-triazolinone (0.21 g) was 
added to con. nitric acid (1.5 ml) at ambient temperature. 
The solution was vigorously stirred at ambient temperature 15 
for 15 min. Reaction mixture was poured into ice-cold water 
and yellow precipitate was collected by filtration to afford 
the title compound (0.17 g) as a 1:1 mixture with oxidative 
compound. 

20 

EXAMPLE 18 

Preparation of l-(2-amino-4-chloro-6-fluoro-3- 
hydroxyphenyl)-4-difluoromethyl-3-methyl-l,2,4- 

triazolinone (Compound no. 6-2) ^ 

To a stirred solution of l-(4-chloro6-fluoro-3-hydroxy-2- 
nitrophenol)-4-difluoromethyl-3-methyl-l,2,4-triazolinone 
(0.15 g) in a mixed solvent of con. hydrochloric acid (5 ml) 
and methanol (5 ml) was added 0.3 g of iron powder at 
ambient temperature. The resulting mixture was refluxed for 30 
1 hr and the solution was concentrated imder reduced 
pressure. The residue was extracted with ethyl acetate (200 
ml) and the organic phase was washed with brine and dried 
over anhydrous sodium sulfate. Solvent was removed under 
reduced pressure to give title compound as a brown oil. 35 

EXAMPLE 19 

Preparation of 4-chloro-3-(4-chIoro-6-fluoro-3- 
methoxy-2-niU-ophenyl)-l -methyl-5-trifluoromethyl- ^ 
IH-pyrazole (Compound no. 7-1) 

4-Chloro-3-(4-chloro-2-fluoro-5-methoxyphenyl)-l- 
methyl-5-trifluoromethyl-lH-pyrazole (1.2 g, 3.5 mmol) 
was slurried with 4 ml of con. sulfuric acid and was slowly 
added to a stirred 4 ml mixture of con. sulfuric acid-con. 45 
nitric acid (9:1) at -15* C. Solution was allowed to stir at 
ambient temperature for 2 hr and then added to ice water. 
Extraction with ethyl acetate and removal of the solvent 
afforded a crude product which was chromatographed on 
silica gel. Elution of the coliunn with hexane-methylene 50 
chloride (4:6) furnished the title compound (0.72 g). 

EXAMPLE 20 

Preparation of 4-chloro-3-(2-amino-4-chloro-6- 
fluoro3-metoxyphenyl)-l-methyl-5-trifluoromethyl- 
IH-pyrazole (Compound no. 7-2) 

4-Chloro-3-(4-chloro-6-fluoro-3-methoxy-2- 
nitrophenyl)-l-methyl-5-tifluoromethyl-lH-pyrazole (0.48 
g, 1.24 mmol) was dissolved in toluene (8 ml) and 0.05 g of 60 
10% palladium on carbon was added. The solution was 
vigorously stirred imder hydrogen atmosphere for 4 hr at 
ambient temperature and the catalyst was removed by fil- 
tration. Removal of the solvent afforded a residue which was 
chromatographed on silica gel. Elution of the column with 65 
hexanemethylene chloride (3:7) furnished the title com- 
pound (0.38 g). 



799 Bl 

34 

EXAMPLE 21 

Preparation of 6-chloro-4-fluoro-2-nitro-3- 
(tetrahydrophthalimido)phenol (Compound no. 8-1) 

2-Chloro-4-fluoro-5-(tetrahydrophthalimido)phenol (5 .0 
g) was added into nitric acid (50 ml) at 0** C, warmed up to 
room temperature in 30 minutes. Crushed ice was added and 
the solution extracted with methylene chloride. Hie organic 
phase was washed with water, dried over anhydrous sodium 
sulfate, and purified by a silica gel column, eluted with 
metliylene chloride-ethyl acetate (19:1) to give 3.67 g of the 
desired product. 

EXAMPLE 22 

Preparation of 2-amino-6-chloro-4-fluoro-3- 
tetrahydrophthalimido)phenol (Compound no, 8-2) 

Iron powder (2.48 g) was added into a solution of 
6-chloro-4fluoro-2-nitro-3-(tetrahydrophthalimido)phenol 
(3.67 g) in acetic acid (60 ml) and stirred at room tempera- 
ture for two hours. The reaaion mixture was diluted with 
ethyl acetate, washed with water, dried over anhydrous 
sodium sulfate, evaporated to give 3.6 g of the title com- 
pound. 

EXAMPLE 23 

Preparation of N-(2-amino-4-chloro-6-fluoro-3- 
propargyloxyphenyl)tetrahydrophthalimide 
(Compound no. 8-3). 

A mixture of 2-amino-6-chloro-4-fluoro-3- 
(tetahydrophthalimido)phenol (0.31 g), propargyl bromide 
(0.2 ml), potassium carbonate (0.14 g), and acetonilrile (5 
ml) was heated under reflux for 0.5 hr. The solvent and 
excess reagent were removed under reduced pressure. The 
residue was purified by a silica gel column, eluted with ethyl 
acetate to give the title product (0.2 g). 

EXAMPLE 24 

Preparation of N-(2-amino-4-chloro-6-fluoro-3- 
isopropyloxyphenyl)tetrahydrophthalimide 
(Compound no. 8-4) 

A mixture of 2-amino-6-chloro-4-fluoro-3- 
(tctrahydrophthalimido)phenol (0.31 g), isopropyl iodide 
(1.2 ml), potassium carbonate (0,14 g), and acetonitrile (5 
ml) was heated under reflux for 2 hr. The solvent and excess 
reagent were removed under reduced pressure. The residue 
was purified by a silica gel column, eluted with ethyl acetate 
to give the title product (0.21 g). 

EXAMPLE 25 

Preparation of N-(2-amino-4-chloro-3- 
cyclopentyloxy-6-fluorophenyl) 
tetrahydrophthalimide (Compoujid no. 8-5) 

A mixture of 2-amino-6-chloro-4-fluoro- 
3tetrahydrophthalimido)phenol (0.31 g), cyclopenlyl bro- 
mide (1.3 ml), potassium carbonate (0.14 g), and acetonitrile 
(5 ml) was heated under reflux for 2 hr. The solvent and 
excess reagent were removed uinder reduced pressure. The 
residue was purified by a silica gel column, eluted with ethyl 
acetate to give the title product (0.17 g). 

EXAMPLE 26 

Preparation of 2-chloro-4-fluoro-5-(phthalimido) 
methoxybenzene 

4-Chloro-2-fluoro-5-methoxyanilinc (10.0 g, 57 mmol) 
and phthalic anhydride (8.5 g, 57 mmol mmol) were dis- 
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solved in glacial acetic acid (200 ml) and the solution 
refluxed for 2 hr. Water was added and the resultant pre- 
cipitate was separated by filtration. The residue was washed 
with water and dried to afford the title compound (16.7 g); 

NMR (CDCI3, 300 MHz) 3.89 (3H, s), 6.9 (IH, d, J=6,3 5 
Hz). 7.33 (IH, d. J-9.0 Hz), 7.82 (2H, m), 7.97 (2H, m) ppm. 

EXAMPLE 27 

Preparation of 6-chloro-4-fluoro-2-nitro-3- jq 
(phtbalimido)methoxybenzeQe 

2- Cbloro-4-fluoro-5-(phlhalimido)methoxybcnzene (5.0 
g, 16.4 mmol) was slowly added to a stirred mixture of con. 
sulfuric acid-con. nitric acid (10:1, 20 ml) at -20** C. 
Solution was then warmed to ambient temperature and 
allowed to stir for 1 hr. Addition to ice-water resiilted in a 
light yellow precipitate which was separated by filtration. 
Column chromatography on silica gel in hexane-methylene 
chloride (3:7) furnished the title compoimd (3.2 g); ^H NMR 
(CDQg, 300 MHz) 4.06 (3H, s), 7.54 (IH, d. J-8.5 Hz), 7.84 
(2H, m), 7.97 (2H, m) ppm. 

EXAMPLE 28 

Preparation of 3-chloro-5-fluoro-2-melhoxy-6- 25 
(phthalimido)aniline 

6-Chloro-4-fluoro-2-nitro-3-(phthalimido) 
methoxybenzene (0.5 g, 1 .4 mmol) was dissolved in glacial 
acetic acid (5 ml) and reduced iron (0.32 g, 5.6 mmol) was 
added. The solution was stirred at ambient temperature 
under a stream of nitrogen for 12 hr. Water was added and 
the product extracted with ethyl acetate followed by wash- 
ings with water, brine, and drying (anhydrous sodium 
sulfate). Removal of the solvent afforded the title compound ^5 
(0.4 g); ^H NMR (CDCI3, 300 MHz) 3.87 (3H,s), 4.21 (2H, 
br s). 6.65 (IH, d, J«9.4 Hz), 7,81 (2H, m), 7.95 (2H, m) 
ppm. 

EXAMPLE 29 

40 

Preparation of 4-chloro-6-fluoro-3-methoxy-2- 
nitroaline 

3- Chloro-5-fluoro-2-methoxy-6-(pbtbalimido)aniline (0. 6 

g, 1.7 mmol) was dissolved in dimethylsulfoxide (3 ml) and 45 
anhydrous hydrazine (0.22 g, 6.8 mmol) was added. The 
solution was stirred at ambient temperature for 12 hr under 
a stream of nitrogen. Water was added and the product 
extracted with ether. The organic layer was washed with 
water, dried (anhydrous sodium sulfate), and evaporated to so 
furnish the tiUe compound (0.22 g). ^H NMR (CDOg, 300 
MHz) 3.98 (3H, s), 5.09 (2H. br s), 7.2 (IH, d, J-10.5 Hz) 
ppm. 

EXAMPLE 30 55 

Preparation of 4-chloro-6-fluoro-3-methoxy-2- 
nitrophenyl isocyanate 

4- Chloro-4-fiuoro-3-methoxy-2-nitroaniline (0.5 g, 2.27 
mmol) was dissolved in anhydrous toluene (30 ml) and 60 
triethylamine (0.46 g, 4.54 mmol) was added. This solution 
was slowly added to a stirred solution of triphosgene (0.67 

g, 2.27 mmol) in toluene (30 ml) and the solution refluxed 
for 2 hr. The solution was cooled and filtered. Clear filtrate 
was evaporated in vacuao to afford the title compound. ^H 65 
NMR (CDOa, 300 MHz) 3.96 (3H, s). 7.38 (IH, d, J-8.8 
Hz) ppm. 
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EXAMPLE 31 

Preparation of 3-[4-chloro-6-fluoro-3-methoxy-2- 
nitrophenyl]- 1 -methyl-6-trifluoromethy 1-2,4(1H, 
3H)-pyrimidincdione (Compound no. 1-5) from 4- 
chloro-6-fluoro-3-methoxy-2-nitrophenyl isocyanate 

Sodium hydride (0.06 g, 2.27 mmol) was suspended in 10 
ml anhydrous dimetbylformamide and to this was slowly 
added a solution of ethyl-3-amino-4,4,4-trifiuorocrotonate 
(0.42 g, 2.27 mmol) in anhydrous toluene (10 ml). The 
solution was stirred for 15 min. until the evolution of 
hydrogen gas ceased. The solution was cooled to -30** C. 
and a solution of 4-chloro-6-fluoro-3-methoxy-2- 
nitrophenyl isocyanate (2.27 mmol) in anhydrous toluene 
(10 ml) was slowly added with stirring. Tlie solution was 
then allowed to warm to room temperature and methyl 
iodide (1.31 g, 9.1 mmol) was added. After stirring for 4 hr 
at ambient temperature, water was added and product 
extracted with ethyl acetate. Colimin chromatography on 
silica gel in hexanermethylene chloride (4:6) afforded the 
title compound (0.13 g). 

EXAMPLE 32 

Preparation of 2-chloro-4-fluoro-5-(phthalimido) 
phenol 

5-Amino-2-chloro-4-fluorophenol (3.0 g, 18.6 mmol) and 
phthalic anhydride (3.3 g, 22.3 mmol) were dissolved in 
glacial acetic acid (60 ml) and the solution refluxed for 2 hr. 
Water was added and the resultant precipitate was separated 
by filtration. The residue was washed with water and dried 
to afford the title compound (5.04 g); ^H NMR (CDCI3+ 
CD3OD, 300 MHz) 3.68 (IH, s), 6.93 (IH, d, J=6.6 Hz), 
7.27 (IH, d, J=9.1 Hz), 7.84 (2H, dd, J-3.0, 5.5 Hz), dd, 
J-3.0, 5.5 Hz) ppm. 

EXAMPLE 33 

Preparation of 6-chloro-4-fluoro-2-nitro-3 
(phthalimido)phenol 

2-Chloro-4-fluoro-5-(phthalimido)phenol (5.0 g, 17.1 
mmol) was slowly added with stirring to con. nitric acid (50 
ml) at -10* C. Solution was then warned to ambient tem- 
perature, and allowed to stir for 0.5 hr. Addition to ice-water 
resulted in a light yellow precipitate which was separated by 
filtradon to afford the title compound (5.5 g); ^H NMR 
(CDCI3+CD3OD, 300 MHz) 4.36 (H, br s), 7.61 (IH, d, 
J-8.6 Hz), 7.88 (2H, dd, J-3.0, 5.5 Hz), 7.99 (2H, dd, J-3.0, 
5.5 Hz) ppm. 

EXAMPLE 34 

Preparation of 4-chloro-2,5-difluoronitrobenzene 
(XXXVII) 

l-Chloro-2,5-difluorobenzene (31.7 g, 0.21 mol) was dis- 
solved in sulfuric acid (110 ml) at -40** C, then a solution 
of sulfuric acid (20 ml) and nitric acid (30 ml) was added 
drop wise. The mixture was stirred for 1 hr while temperature 
slowly raised to 20* C. The product was forced to crystallize 
by mixing the reaction mixture with ice-water (500 ml), the 
yellow crystals were filtered, washed with cold water and 
dried in fume hood overnight. (38.0 g). ^H NMR (CDCI3, 
300 MHz) 7.46 (IH, dd, J-9.8, 9.9 Hz), 7.96 (IH, dd, J-7.9. 
7.9 Hz) ppm, 

EXAMPLE 35 

Preparation of 4-chloro-2,5-difluoroaniline 
(XXXiX) 

l.Chloro-2,5^fluoro-4.nitrobenzene (XXXVIII) (17.5 
g) was dissolved in acetic acid (150 ml) in a lL3-neck round 
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boUom flask equipped with ccx)ling condenser. To it iron 
powder (35.0 g) was added slowly while the solution was 
stirred by an overhead stirrer. The reaction was exothermic 
which occurred in less than 30 min and generated much heat 
that was absorbed by a cooling bath. After that, ethyl acetate 
(300 ml) was added and the mixture filtered. The solution 
was washed with water and dried over sodium sulfate. The 
product was purified by column chromatography (silica gel, 
hexaneiethyl acetate, 4:1) (14.3 g). NMR (CDCI3, 300 
MHz) 3.89 (2H. br), 6.56 (IH, m), 7.02 (IH, m) ppm. 

EXAMPLE 36 

Preparation of ethyl 4-chloro-2,5- 
difiluoFophenylcarbamate (XL) 

4-Chloro-2,5-difluoroaniline (XXXIX) (2.1 g, 12.8 
mmol) was mixed with pyridine (20 ml) at 0** C, to it was 
dropwise added ethyl chloroformate (1.5 g, 13.8 mmol). 
After stirring for 2.5 hr while temperature slowly raised to 
room temperature, pyridine was evaporated and the residue 
crystallized in ice-water (100 ml). The crystals were filtered, 
washed with water and dried in fiime hood overnight (2.7 g). 

NMR (CDCI3, 300 MHz) 1.33 (3H, t. J-7.1 Hz). 4.23 
(2H, q, J-.7,l Hz), 6.89 (IH, br), 7.12 (IH, dd, J-6.5, 6.5 
Hz), 8.05 (IH, dd, J-7.8. 9.6 Hz) ppm. 

EXAMPLE 37 

Preparation of ethyl 4-chloro-3,6-difluoro-2- 
nitrophenylcad^amate (XL!) 

Ethyl 4-chloro-2,5-difluorophenylcarbnaate (XL) (2,4 g, 
10.2 mmol) was added to a mixture of sulfuric acid (12.5 ml) 
and nitric acid (0.8 ml) at -30"* C. After stirring for 1.5 hr 
(-30** C. to r.t.), it was poured into ice water (50 ml) and 
yellow crystals formed immediately which were filtered, 
washed with water and dried in fume hood overnight (2.8 g). 
^H NMR (CDCI3, 300 MHz) 1.30 (3H, t, J-7.1 Hz), 4.22 
(2H, q, J-7.1 Hz), 6.97 (IH. br), 7,45 (IH, dd, J-6.3. 6.3 Hz) 
ppm. 

EXAMPLE 38 

Preparation of 4-chloro-3,6difluoro-2-nitro aniline 
(V) 

Ethyl 4-cbloro-3,6-difluoro-2-nitrophenylcarbamate 
(XLI) (0.9 g, 3.2 mmol) was mixed with acetic acid (30 ml) 
and hydrobromic acid (48%, 25 ml), the mixture was stirred 
at 150^ C. for 4 hr and then the volimie reduced to half by 
evaporation Ethyl acetate (50 ml) was added and the solu- 
tion was washed with water (15 mlx3) and dried over 
sodium sulfate. The product was piirified by column chro- 
matography (silica gel, hexane) (0.56 g). ^H NMR (CDCI3, 
300 MHz) 5.73 (2H, br), 7.24 (IH, dd. J=6.1, 6.1 Hz) ppm. 

EXAMPLE 39 

Preparation of 3-(4-chloro-5-ethoxycaibonylamino- 
2-fiuorophenyl)-6-trifluoromethyl-2,4(lH. 3H)- 
pyrimidinedione (XLVII) 

Ethyl chloroformate (2.58 g) was dropwise added into a 
solution of 3-(5-amino-4-chloro-2-fluorophcnyl)-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (XLVI) in 
pyridine (25 ml) at 0^ C, and stirred at room temperature for 
one hr. The reaction mixture was diluted with ethyl acetate, 
washed with IN hydrochloric acid followed by water, and 
dried over sodium sulfate. After concentration, the crystals 



(5.46 g) were collected by filtration. NMR (CDCI3, 300 
MHz) 1.31 (3H, t, J«7.1 Hz), 4.22 (2H. q, J-7.1 Hz), 6.20 
(IH. s), 7.14 (IH, br), 7.29 (IH, d, J-8.8 Hz), 7.36 (IH, d, 
J=6.0 Hz), 8.26 (IH, d, J=6.4 Hz) ppm. 

5 

EXAMPLE 40 

Preparation of 3-(4-chloro-3-ethoxycarbonylamino- 
6-fluoro-2-nitrophenyl)-6-trifluoromethyl-2,4(lH, 
jQ 3H)-pyrimidinedione (Compound no. 1-33) 

3-(4Chloro-5-ethoxycarbonylamino-2-fiuorophenyl)-6- 
trifluoromethyl-2.4(lH. 3H)-pyrimidinedione (XLVIY) (1.0 
g) was stirred with sulfuric acid (2 ml) at 0^ C, then a 
mixture of nitric acid (1 ml) and sulfuric acid (1 ml) was 
15 dropwise added. After stirring at room temperature for 3 hr, 
it was poured into ice water (50 ml) and yellow crystals 
formed immediately which was filtered, washed with water 
and dried in fume hood overnight (0.5 g). 
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EXAMPLE 41 

Preparation of 3-(4-chloro-3-elhoxycarbonylamino- 
6-fluoro-2-nitrophenyl)-l-methyl-6-trifluoromethyl- 
2,4(1 H, 3H)-pyrimidinedione (Compound no. 1-34) 

3-(4-chloro-3-ethoxycarbonylamino6-fluoro-2- 
nitrophenyl)-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (0.96 g) was stirred with dimethyl sulfate 
(0.72 ml) and potassium carbonate (0.33 g) in N,N- 
dimethylformamide (10 ml) at room temperature overnight. 
The reaction mixture was diluted with ethyl acetate, washed 
with water, dried over sodium sulfate, evaporated to give the 
title compound (1.1 g, oil). 

EXAMPLE 42 



Preparation of 3-[4-chloro-6-fluoro3-methyl-2-(2- 
naphthoyl)aminophenyl]-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(Compound no. 2-122) 
40 Preparation of 4-chloro-2-fluoro-5-methyl-N- 
phenoxycarbonylaniline 

4-Chloro-2-fiuoro-5-methylaniline (5 g, 31.4 mmol) was 
dissolved in tetrahydrofiiran (100 ml) and potassium car- 
bonate (6.0 g, 37.7 mmol) and phenyl chloroformate (5.9 g, 
45 37.7 mmol) were added. Solution was refluxed for 3 hr and 
the solvent was removed under reduced pressure. Product 
was purified by column chromatography on silica gel 
(eluent, methylene chloride :hexane, 6:4; 7.15 g). 
Preparation of 4-chloro-2-fluoro-5-methyl-6-nitro-N- 
50 phenoxycarbonylaniline 

4-Chloro-2-fluoro-5-methyl-N-phenoxycarbonylaniline 
(7.1 g, 25.4 mmol) was dissolved in chloroform (68 ml) and 
trifiuoroaceticanhydride (13.5 ml) and ammonium nitrate 
(2.4 g, 30.5 mmol) were slowly added with stirring at 
55 ambient temperature. The stirring was continued for 18 hr 
when a second batch of ammonium nitrate (0.4 g. 5 mmol) 
was added and stirring continued for 8 hr. Water was added 
and solution was neutralized by slow addition of sodium 
bicarbonate solution followed by extraction with cbloro- 
60 form. Organic layer was dried and evaporated under reduced 
pressure to afford an oily product (8.5 g) which was used for 
the next step without purification. 

Preparation of 3-(4-chloro-6-fluoro-3-methyl-2- 
nitrophenyl)-6-trifluoromethyl-2,4(lH, 3H)- 
65 pyrimidinedione 

Ethyl 3-amino-4,4,4-trifluorocrotonate (6.1 g, 33.1 mmol) 
was dissolved in dimethylform amide (47 ml) and stirred at 
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-10 C. To Ihis solution was slowly added 1,8-diazabicyclo 
[5.4.0]undec-7-ene (6.3 g, 41.4 mmoi) and solution stirred 
for 0.5 hr. To this solution was slowly added a solution of 
4-chloro-2-fluoro-5-methyl-6-nitro-N- 
phenoxycarbonylaniline (8.5 g) in dimethylformamide (25 
ml) followed by stirring at ambient temperature for 14 hr. 
Solution was then heated to 80 ° C. and stirred at this 
temperature for 4 hr. Water was added and pH adjusted to 4 
by addition of dilute hydrochloric acid. Product was 
extracted with ethyl acetate followed by evaporation of the 
solvent to afford the crude product (10.1 g) which was 
subjected to N-methylalion as follows. 
Preparation of 3-(4-chloro-6-fluoro-3-methy 1-2- 
nitrophenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione 

3-(4-Chloro-6-fluoro-3-methyl-2-nitrophenyl)-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (10.1 g) was 
dissolved in dimethylformamide (100 ml) and potassium 
carbonate (5.7 g, 41.3 mmol) and dimethylsulfate (11.9 g, 
55.1 mmol) were added. Solution was stirred at ambient 
temperature for 14 hr, water was added and product 
extracted with ethyl acetate. The title compound was sepa- 
rated by column chromatography on silica gel (eluent, 
bexane-ethyl aceatate, 9:1; 8.5 g). 

Preparation of 3-(2-amino-4-chloro-6-fluoro-3- 
methylphenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione 

3-(4-Chloro-6-fluoro-3-methyl-2-nitrophenyl)-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (2.0 g, 5.2 
mmol) was dissolved in acetic acid (20 ml) and iron powder 
(1.2 g, 21.5 mmol) was added. Solution was stirred at 
ambient temperature for 14 hr. Water was added and product 
extracted with ethyl acetate followed by evaporation under 
reduced pressure. Title compound was separated by column 
chromatography on silica gel (eluent, hexane-ethyl acetate, 
7:3; 1.5 g). 

Preparation of 3-[4-chloro-6-fluoro-3-methyl-2-(2- 
naphthoyl)aminophenyl]-l-methyl-6-trifluoromethyl-2,4 
(IH, 3H)-pyrimidinedione 

3-(2-Amino-4-chloro-6-fluoro-3-methylphenyl)-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (0.5 
gy 1.4 mmol) was dissolved in l,4>dioxane (20 ml) and 
triethyl amine (0.29 g, 2.9 mmol) and 2-naphthoyl chloride 
(0.41 g, 2.2 mmol) were added. Solution was heated under 
reflux for 4 hr and solvent removed under reduced pressure. 
Product was subjected to colunm chromatography on silica 
gel and the title compound was eluted with hexane-ethyl 
acetate (8:2; 0.3 g). 

EXAMPLE 43 

Preparation of N-[4-chloro-6-fluoro-3-methoxy-2- 
(2-naphthoyl)aminophenyl]phthalimide 
(Compound no. 13-3) 
3-Chloro-5-fluoro-2-methoxy-6-(phthalimido)aniline 
(0.32 g, 1 mmol), 2-naphthoyl chloride (0.23 g, 1,2 mmol), 
and triethyl amine (0.12 g, 1.2 mmol) were dissolved in 
tetrahydrofuran (20 ml) and solution refluxed for 3 hr. 
Solvent was then removed under reduced pressure and the 
residue subjected to column chromatography on silica gel. 
Title compound was eluted with hexane-ethyl acetate (7:3; 
0.12 g). 

EXAMPLE 44 

Preparation of 3-(2-amino-4-chloro-3- 
difluoromethoxy-6-fluorophenyl)-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(Compound no. 1-38) 

3-(2-Amino-4-chloro-6-fluoro-3-hydroxyphenyl)-l- 
methyl-6-trifluoromelhyl-2,4(lH, 3H)-pyrimidinedione 
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(1.41 g, 4.0 mmol) and potassium carbonate (0,69 g, 5.0 
mmol) were suspended in dimethylformamide (50 ml) and 
stirred at 90*' C, Chlorodifluoromethane was bubbled 
through the solution for 4 hr and water was added. Product 
was extracted with ethyl acetate and subjected to column 
chromatography (silica gel; eluent, methylene 
chloridemethanol, 99.5:0.5) to fiimish the title compound 
(0.78 g). 

EXAMPLE 45 

Preparation of 3-[4-chloro-6-fluoro-3-methyl-2- 
(phenoxycarbonylamino)phenyl]-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(Compound no. 4-52) 
3-(4-Chloro-6-fluoro-2-isocyanato-3-methylphenyl)-l- 
methyl-6-trifiuoromethyl-2,4(lH, 3H)-pyrimidinedione 

3-(2-Amino-4-chloro-6-fluoro-3-methylphenyl)-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (1.0 
g, 2.9 mmol) and triethylamine (0.58 g, 5.7 mmol) were 
dissolved in ethyl acetate (15 ml) and the solution was 
slowly added to a solution of triphosgene (0.85 g, 2.9 mmol) 
in ethyl acetate (15 ml). Solution was heated under reflux for 
2 hr and filtered. Solvent was evaporated to afford the title 
compound as a residue which was used for the next step. 
3-(4-Chloro-6-fluoro-3-methyl-2-phenoxycarbonylamino- 
phenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione 

3-(4-Chloro-6-fluoro-2-isocyanato-3-methylphenyl)-l- 
methyl-6-trifiuoromethyl-2,4(lH, 3H)-pyrimidinedione (1.4 
mmol) and triethylamine (0.14 g, 1.4 mmol) were dissolved 
in toluene (15 ml) and the solution was treated with phenol 
(0.13 g, 1.4 mmol). Solution was stirred for 0.3 hr at ambient 
temperature and water was added. Product was extracted 
with ethyl acetate. Removal of the solvent followed by 
coliunn chromatography on silica gel (eluent, methylene 
chloride) afforded the title compound (0.3 g). 

EXAMPLE 46 

Preparation of 3-[4-chloro-6-fluoro-3-hydroxy-2-(2- 
naphthoy lamino)pheny 1]- 1 -methy 1-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(Compound no. 2-114) 

3-(2-Amino-4-chloro-6-fluoro-3-hydroxyphenyl)-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(0,50 g, 1.4 mmol) and 2-naphthoyl chloride (0.27 g, 1.4 
mmol) were dissolved in 1,4-dioxane (10 ml) and the 
solution heated under reflux for 4 hr. Solvent was evaporated 
under reduced pressure and the product purified by column 
chromatography on silica gel (eluent, hexan-ethyl acetate, 
8:2) to fiu-nish the title compound (0.60 g). 

EXAMPLE 47 

Preparation of 3-[4-chloro-3-difluoromethoxy-6- 
fluoro-2-(2-naphthoylamino)phenyl]-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(Compound no. 2-115) 

3-[4-Chloro-6-fluoro-3-hydroxy-2-(2-naphthoylamino) 
phenyl]- l-methyl-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (0.51 g, 1.0 mmol) dissolved in dimethyl- 
formamide (5 ml) was slowly added to a stirred suspension 
of sodium hydride (0.03 g, 1.3 mmol) in dimethylformamide 
(5 ml) at -10** C. Chlorodifluoromethane was bubbled 
through the solution for 0.5 hr with stirring at -10* C. 
followed by addition of water. Product was extracted with 
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ethyl acetate and solvent evaporated under reduced pressure. 
Residue was subjected of column chromatography on silica 
gel (eluent, hexane-ether, 25:75) to furnish the title com- 
pound (0.03 g). 

EXAMPLE 48 
Preparation of 3-[4-chloro-2-(2-naphthoylamino)pbenyl]-l- 
mcthyl-6-trifluoromcthyl-2,4(lH, 3H)-pyrimidinedione 
(Compound no. 2-131) 

To a solution of triphosgenc in anhydrous ethyl acetate 
(150 ml) was added dropwise a solution of 4-chloro-2- 
nitroaniline (10 g) and triethylamine (12 g) in anhydrous 
ethyl acetate (50 ml) at 0" C. under nitrogen atmosphere. 
After addition, the resulting mixture was heated at reflux 
temperature for 1 hr, then allowed to cool to ambient 
temperature. The precipitate was removed by filtration 
through Celite and the filtrate was concentrated to give title 
compoimd as an brown solid. 

To a suspension of sodium hydride (60% dispersion in oil, 
2.5 g) in anhydrous N,N-dimethylformamide (100 ml) was 
added dropwise a solution of ethyl-3-amino-4,4,4- 
trifluorocrotonate in toluene (50 ml) at 0"" C. under nitrogen 
atmosphere. After addition, the mixture was stirred for 20 
min at same temperature, then cooled to -30** C. A solution 
of (4-chloro-2-nitrophenyl)isocyanate in toluene (50 ml) 
was added dropwise. After stirring for 20 min, the cold bath 
was removed and the resulting mixture was stirred overnight 
at ambient temperature. The reaction mixture was parti- 
tioned between ethyl acetate and IN-hydrochloric acid. The 
organic phase was washed with brine (x2) and dried over 
anhydrous sodium sulfate. The solvent was removed in 
vacuo and the residue was purified by column chromatog- 
raphy on silica gel eluted with ethyl acetate and hexane (1: 1) 
to afford 3-(4-chloro-2-nitrophenyl)-6-trifluoromethyl-2,4 
(IH, 3I{)-pyrimidinedione (10.2 g) as a yellow solid. 
Preparation of 3-(4-chloro-2-nitrophenyl)-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 

A mixture of 3-(4-chloro-2-nitrophenyl)-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (3 g), dim- 
ethyl sulfate (1,7 g) and potassium carbonate (1.85 g) in 
N,N-dimethylformamide (100 ml) was stirred at 55*^ C. 
overnight. The resulting mixture was allowed to cool to 
ambient temperature and filtered through Celite to remove 
unsoluble precipitate. The filtrate was diluted with a mixed 
solvent of ethyl acetate and hexane (1:1, 200 ml), washed 
with brine (x2) and dried over anhydrous sodiimi sulfate. 
After removal of the solvent, the residue was solidified. The 
yellow solid was recrystallized from ethyl acetate and hex- 
ane to give desired compound (2.3 g). 
Preparation of 3-(2-amino-4-chlorophenyl)-l-methyl-6- 
trifluoromethyl-2,4(l H, 3H)-pyrimidinedione 

To a stirred suspension of 3-(4-choro-2-nitrophenyl)-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (1 
g) in methanol (20 ml) and cone, hydrochloric acid (10 ml) 
was added iron (powdered, 0.48 g) unded vigorous stirring. 
After addition, the mixture was heated at reflux temperature 
for 1 hr. The oil bath was removed and the solution was 
allowed to cool to ambient temperature. Ethyl acetate (200 
ml) was added, washed with brine (x2) and dried over 
anhydrous sodium sulfate. After removal of the solvent, the 
residue was purified by column chromatography on silica 
gel using ethyl acetate-hexane (1:3) as the eluent to give the 
title compound. 

Preparation of 3-[4-chloro-2-(2-naphthoylamino)phenyl]-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(Compound no. 2-131) 

A solution of 3-(2-amino-4-chlorophenyl)-l-methyl-6- 
trifluoromethyl-2,4(lH. 3H)-pyrimidinedione (0.4 g). 
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2-aaphthoyl chloride (0.29 g) and triethyl amine (0.19 g) in 
anhydrous tetrahydro fiiran (30 ml) was heated at reflux 
temperature overnight under nitrogen atmosphere. 

The reaction mixture was diluted with ethyl acetate (200 
ml), washed with brine (x2) and dried over anhydrous 
sodium sulfate. The solvent was removed unded reduced 
pressure and the residue was purified by column chroma- 
tography on silica gel using ethyl acetate and hexane (1:3) 
as the eluent give a pale yellow solid. The solid was 
recrystallized from ethyl acetate-hexane to give the title 
compound as a white crystal (0.42 g). 

EXAMPLE 49 

Preparation of 3-[4-chloro-6-fluoro-2-(2- 
naphthoylamino)phenyl]-l-methyl-6- 
trifluoromethyl -2,4(1 H, 3H)-pyrimidinedione 
(Compoimd no. 2-145) 

A mixture of (2-amino-4-chloro-6-fluorophenyl)-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(0,25 g), triethylamine (0.15 g) and 2-naphthoyl chloride 
(0.21 g) in anhydrous tetrahydrofuran (30 ml) was heated at 
refluxtemperature overnight under nitrogen atmosphere. The 
mixture was poured into water and extracted with ethyl 
acetate. The organic layer was washed with brine and dried 
over anhydrous sodium acetate. The solvent was removed in 
vecuo and the residue was purified by column chromatog- 
raphy on silica gel using ethyl acetate-hexane (1:4) as the 
eluent to give the title compound as an white solid (0.26 g). 

EXAMPLE 50 

Preparation of N-[4-chloro-2-(2-naphthoylamino) 
phenyl]phthalimide (Compoimd no. 13-5) 

A reaction solution of N-(2-amino-4-chlorophenyl) 
phthalimide (0.5 g), triethylamine (0.28 g) and 2-naphthoyl 
chloride (0.35 g) in anhydrous tetrahydrofuran (50 ml) was 
heated at reflux temperatuire for 6 br under nitrogen atmo- 
sphere. The resulting mixture was poured into water and 
extracted with ethyl acetate. The organic layer was washed 
with brine (x2) and dried over anhydrous sodium sulfate. 
The solvent was removed and the residue was purified by 
column chromatography on silica gel using ethyl acetate- 
hexane (1:5) to give the title compound (0.35 g) as a yellow 
solid. 

EXAMPLE 51 

Preparation of 3-(2-benzylthioacetylamino-4-chloro- 
6-fluoro-3-methoxyphenyl)-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(Compound no. 2-165) 

A solution of benzylmercaptan (51.0 mg) in tetrahydro- 
furan (1.0 ml) was slowly added to a suspension of sodium 
hydride (16.4 mg) in tetrahydrofuran stirred under nitrogen 
at 0^ C. The solution warmed to room temperature over 20 
minutes and tetrabutylammonium bromide (11 mg) was 
added. The suspension was cooled to -78** C. and a solution 
of 3-(2-chloroacetylamino-4-chloro-6-fluoro-3- 
methoxyphenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (150 mg) added. After stirring for a further 
30 minutes the mixture was allowed to warm to room 
temperature overnight. Water and ethyl acetate were added 
and the solution separated and the organic phase was washed 
with water, brine and dried over sodium sulfate. The solution 
was concentrated and chromatographed on silica gel eluting 
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with methylene chloride: ethyl acetate, 10:1, to give a white 
solid (137 mg). 

EXAMPLE 52 

Preparation of 3-(2-aminocarbonylamino-4-chloro- 
6-fluoro-3-methoxyphenyl)-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyriiDidinedione 
(Compound no. 3-26) 

A solution of the isocyanale (1 mM) in dioxane (20 ml), 
stirred at 0° C, was treated with a solution of 0.5 M 
ammonia in dioxane (3 mM) and l,8-diazabicyclo[5.4.0] 
undec-7-ene (DBU) (3 drops). The solution was allowed to 
warm to room temperature and stirred overnight. Chroma- 
tography on silica gel eluting with ethyl acetate gave the 
product as a yellow solid (271 mg). 

EXAMPLE 53 

Preparation of 3-(4-chloro-6-fluoro-3-methoxy-2- 
thiomethylphenyl)l-methyl-6-trifluoromethyl-2,4 
(IH, 3H)-pyrimidinedione (Compound no. 17-1) 

A solution of t-butylnitrile (73 mg) in methylene chloride 
(1 ml) was added to a stirred, ice cold solution of 3-(2- 
amino-4-chloro-6-fluoro-3-methoxyphenyl)-l-methyl-6- 
trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (200 mg) and 
methyl disulfide (102 mg) in dry methylene chloride (4 ml). 
It was stirred at 0^ C. for 1.5 h and allowed to warm to room 
temperature overnight. 1 N Hydrochloric acid was added 
and the mixture extracted with ethyl acetate, washed with 
water, brine and dried over sodium sulfate. The solution was 
concentrated under reduced pressure and the residue chro- 
matographed on silica gel eluting with ethyl acetate: hexane, 
5:1 gave the product as a yellow powder (189 mg). 

EXAMPLE 54 

Preparation of 2-(4-chloro-6-fluoro-3-hydroxy-2- 
nitrophenyl)-5-trifluoromethylpyrida2in-3-one 
(Compound no. 11-2) 

Nitric acid (70%, 12 ml) was added to the ice-cooled 
2-(4-chloro-2-fiuoro-5 - hydro xyphenyl)-5- 
trifluoromethylpyridazin-3-one (1.25 g) and stirred at room 
temperature for 30 minutes. Crushed ice was added. The 
precipitate was collected by filtration and washed with water 
to give 1.20 g of the desired product, m.p. 146-8^ C. 

EXAMPLE 55 

Preparation of 2-(2-amino-4-chloro-6-fluoro-3- 
hydroxyphenyl)-5-trifluoromethylpyridazin-3-one 
(Compound no. 11-3) 

To a stirred solution of 2-(4-chloro-6-fluoro-3-hydroxy- 
2-nitrophenyl)-5-trifiuoromethylpyridazin-3-one (0.601 g) 
in acetic acid (6 ml) was added 0.38 g of iron powder at 
ambient temperature and stirred for 4 hours. The reaction 
mixture was partitioned between ethyl acetate and water. 
The organic phase was dried over anhydrous sodium sidfate. 
After removing the solvent imder reduced pressure, the 
residue was purified by silica gel column chromatography, 
eluted with bexane-ethyl acetate (2:1) to give 0.515 g of the 
title compoimd. 

EXAMPLE 56 

Preparation of 2-(2-amino-4-chloro-6-fluoro-3- 
methoxyphenyl)-5-trifluoromethylpyridazin-3-one 
(Compound no. 11-4) (BY715) and 2-(4-chloro-6- 
fluoFO-3-methoxy-2-methylamninophenyl)-5- 
trifiuoromethy Ip yridazin-3-one 
(Compound no. 11-5) 

2-(2-Amino-4-chloro-6-fluoro-3-methoxyphenyl-5- 
trifluoromethylpyridazin-3-one (0.515 g), methyl iodide 



(0.248 g), and potassium carbonate (0.219 g) were mixed in 
aoetonitrile (10 ml) and heated at reflux for 2 hoiirs. llie 
reaction mixture was partitioned between ethyl acetate and 
water. The organic phase was dried over anhydrous sodium 

5 sulfate. After removing the solvent under reduced pressure, 
the residue was purified by silica gel column 
chromatography, eluted with hexane-ethyl acetate (4:1) to 
give 0.40 g of 2-(2-amino-4-chloro-6-fluoro-3- 
methoxyphenyl)-5-trifluoromethylpyridazin-3-one 

10 (Compound no. 11-4), m.p. 156-7** C, and 2-(4-chloro-6- 
fluoro-3-methoxy-2-methylaminophenyl)-5- 
trifluoromethylpyrdazin-3-one (Compound no. ll-5)(7 mg). 



15 



35 



EXAMPLE 57 

Preparation of 2-(4-chloro-6-fluoro-3-methoxy-2- 
naphthoylamidophenyl)-5-trifluoromethylpyridazin- 
3-one (Compound no. 11-6) 

2-(2-Amino-4-chloro-6-fluoro-3-methoxyphenyl)-5- 
trifluoromethylpyridazin-3-one (0.153 g) and 2-naphthoyl 
chloride (0.097 g) were mixed in dioxane (10 ml) and heated 
at reflux for 5 hours. The reaction mixture was partitioned 
between ethyl acetate and water. The organic phase was 
dried over anhydrous sodium sulfate. After removing the 
solvent under reduced pressure, the residue was purified by 
silica gel column chromatography, eluted with hexane-ethyl 
acetate (4:1) to give 0.198 g of the title compound, m.p. 
190-2** C. 

30 EXAMPLE 58 

Preparation of 2-(2,4-dichloro-6-fluoro-3- 
methoxyphenyl)-5-trifluoromethylpyridazin-3-one 
(Compound no. 11-7) and 2-[4-chloro-2-(2-chloro- 
2-€thoxycarbonylethyl)-6-fluoro-3-methoxyphenyl]- 
5-trifluoromethylpyridazin-3-one 
(Compound no. 11-8) 

Copper(II) chloride (0.119 g), t-butyl nitrite (0.115 g), and 
40 ethyl acrylate (3 ml) were placed in a flask, and cooled with 
a dry ice-acetone bath at -65* C. To this mixture 2-(2- 
amino-4-cbloro-6-fiuoro-3-methoxyphenyl)-5- 
trifluoromethylpyridazin-3-one (0.25 g) in acetonitrile (4 
ml) was added and stirred. The reaction mixture was gradu- 
45 ally warmed up to room temperature over night. The reac- 
tion mixture was partitioned between ethyl acetate and 
water. The organic phase was dried over anhydrous sodium 
sulfate. After removing the solvent under reduced pressure, 
the residue was purified by silica gel column 
50 chromatography, eluted with hexane-etbyl acetate (9:1) to 
give 0.077 g of 2-(2,4-dichloro-6-fluoro-3-methoxyphenyl)- 
5-trifluoromethylpyridazin-3-one and 0.033 g of 2-[4- 
chloro-2-(2-chloro-2-cthoxycarbonylethyl)-6-fluoro-3- 
methoxyphenyl]-5-trifluoromethylpyridazin-3-one. 

EXAMPLE 59 



Preparation of 2-(2,4-chloro-6-fluoro-3-hydroxy-2- 
naphthoylamidophenyl)-l-methyl-6-trifluoromethyl- 
2,4(1H, 3H)-pyrimidinedione 
(Compoimd no. 2-194) 



60 



Boron tribromide-emtbyl sulfide complex (5.15 g) was 
added to a solution of 2-(4-chloro-6-fluoro-3-methoxy-2- 
naphthoylamidophenyl)-l-methy]-6-trifluoromethyl-2,4 
65 (IH, 3H)-pyrimidinedione in 1,2-dicbloroethane (150 ml) 
and heated at reflux for 1 hour. The reaction mixture was 
partitioned between methylene chloride and water. The 
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organic phase was dried over anhydrous sodium sulfate. 
After removing the solvent imder reduced pressure, the 
residue was purified by silica gel column chromatography, 
eluted with hexane-ethyl acetate (4:1 and 2:1) to give the 
tiUc compound (4.127 g), m.p. 150-2** C. 

EXAMPLE 60 

Preparation of 2-(4-chloro-3-ethoxy-6-fluoro-2- 
naphthoylamidophenyl)-l-methyl-6-trifluoromethyl- 
2,4(1 H, 3H)-pyrimidinedione 
(Compound no. 2-196) 

2- (4-Chloro-6-fluoro-3-hydroxy-2- 
naphthoylamidophenyl)-l-methyl-6-trifluoromethyl-2,4 
(IH, 3H)-pyrimidinedione (0.203 g), ethyl iodide (75 mg) 
and potassium carbonate (55 mg) were stirred in metbylethyl 
ketone (9 ml) and dimethyl sulfoxide (1 ml) at room 
temperature over night. The reaction mixture was filtered 
and evaporated under reduced pressure. The residue was 
purified by silica gel coluom chcomatography, eluted with 
hexane-ethyl acetate (4:1) to give the title compound (0.16 
g). 

EXAMPLE 61 

Preparation of 3-[4-chloro-2-diazanyl-6-fluoro-3- 
melhoxyphenyl]-l-melhyl-6-trifluoromethyl-2,4(lH, 
3H)-pyrimidinedione (Compound no. 15-1) 

3- (2-Amino-4-chloro-6-fluoro-3-methoxyphenyl)-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione (0.9 
g, 2.4 mmol) was dissolved in cone, hydrochloric acid (5 ml) 
and the mixture cooled to -15** C, a solution of NaNOj (0.2 
g in 2 ml of H2O) was added slowly. After stirred for 20 min, 
a solution of SnCl2.2H20 (1.5 g in 4 ml of cone, hydro* 
chloric acid) was added and the reaction continued at -15** 
C. for 30 min, then at room temperature for 30 min. The 
aqueous mixture was extracted with ethyl acetate (5 mlx3) 
and the organic phase washed with brine and dried over 
Na2S04. Column chromatography was used to purify the 
product (silica gel, hexane/etbyl acetate«6/4). ^eld: 0.5 g, 
1.3 mmol. 

EXAMPLE 62 

Preparation of 3-[4-chloro-2-(2- 
cycopropanecarbonyldiazanyl)-6-fluoro-3- 
methoxyphenyl]-l-methyl-6-trifluoromethyl-2,4(lH, 
3H)-pyrimidinedione (Compound no. 15-2) 

3-[4-chloro-2-diazanyl-6-fluoro-3-methoxyphenyl]-l- 
methyU6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(0.15 g, 0.4 mmol) was dissolved in dioxane (10 ml) and 
added with cyclopropanecarbonyl chloride (0.04 g, 0.4 
mmol) and tiethylamine (0.04 g, 0.4 mmol). After stirred for 
1 hr, the mixture was poured into water (15 ml) and 
extracted with ethyl acetate (10 mlx3). Organic phase was 
washed with brine and dried over Na2S04. Final purifica- 
tion involved column chromatography (silica gel, ether). 
Vield: 0.15 g, 0.34 mmol. 

EXAMPLE 63 

Preparation of 3-{4-chloro-2-[2,2- 
cyclopropylrnethylene)diazanyl]-6-fluoro-3- 
methoxyphenyl}-l-methyl-6-trifluoromethyl-2,4(lH, 
3H)-pyrimidinedione (Compound no. 15-11) 

3-[4-chloro-2-diazanyl-6-fluoro-3-methoxyphenyl]-l- 
methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 



(0.12 g, 0.31 mmol) was added to a methanol (10 ml) 
solution of cyclop ropanecarboxaldehyde (0.024 g, 0,34 
mmol) and the mixture was stirred for 3 hr. After evapora- 
tion of solvent, the residue was purified by column chro- 
matography (silica gel, hexane/ethera3/2). Yield: 0.13 g, 
0.31 mmol. 

EXAMPLE 64 

Preparation of 3-(4-chloro-6-fluoro-2-hydroxy-3- 
methoxypheayl)-l-methyl-6-trifluoromethyl-2,4(lH, 
3H)-pyrimidinedione (Compound no. 16-6) 

An acetonitrile (10 ml) solution of copper (II) sulfate 
(0.52 g, 3.26 mmol), copper (I) oxide (0.47 g, 3.26 mmol) 
and copper (II) nitrate hemipcntahydrate (0.76 g, 3.26 
mmol) was stirred at -30** C, and added with tert-butyl 
nitrite (0.41 g, 3,97 mmol) and then an acetonitrile (3 ml) 
solution of 3-(2-amino-4-chloro-6-fiuoro-3- 
methoxyphenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (0.94 g, 2.56 mmol). After stirred for 16 hr 
(-30** C. to room temperature), the mixture was poured into 
cold 5% hydrochloric acid (30 ml) and then extracted with 
ethyl acetate (20 mlx3). The organic phase was washed with 
brine and dried over Na2S04. Preparative TLC was \iscd for 
purification (silica gel plates, 2000 microns, ether). Yield: 
0.16 g, 0.44 mmol. 

EXAMPLE 65 

Preparation of 3-[4-chloro-6fluoro-3-methoxy-2-(2- 
naphthoyloxy)phenyl]-l-methyl-6-trifluoromethyl-2, 
4(1H, 3H)-pyrimidinedione (Compound no. 16-7) 

3-(4-chloro-6-fluoro-2-hydroxy-3-melhoxyphenyl)-l- 
35 methyl-6-trifluoromethyl-2,4(lH, 3H)-pyrimidinedione 
(0.10 g, 0.27 mmol) was dissolved in dioxane (10 ml) and 
the solution added with 2-napbtboyl chloride (0.062 g, 0.33 
mmol), triethylamine (0.033 g, 0.33 mmol). After stirred for 
2 hr, solvent was evaporated and the residue purified by 
40 column chromatography (silica gel, hexane/ether«>4/l). 
Yield: 0.12 g, 0.23 mmol. 

EXAMPLE 66 
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Preparation of 3-{4-chloro-2-[2-chloro-2- 
(ethoxycarbonyl)ethyl]-6-fluoro-3-methoxyphenyl}- 

l-methyl-6-trifluoromethyl-2,4(lH, 3H)- 
pyrimidinedione (Compounds no. 14-4 and 14-5) 

A solution of 3-(2-amino-4-chloro-6-fluoro-3- 
methoxyphenyl)-l-methyl-6-trifluoromethyl-2,4(lH, 
3H)pyrimidinedione (0.94 g, 2.56 mmol) in acetonitrile (3 
ml) was slowly added to an acetonitrile (9 ml) solution of 
ethyl acrylate (6 ml), tert-butyl nitrite (0.41 g, 3.97 mmol), 
and copper (II) chloride (0.42 g, 3.12 mmol) at -20** C. After 
stirred for 16 hr (-20** C. to room temperature), the mixture 
was poured into cold 5% hydrochloric acid (30 ml) and 
extracted with ethyl acetate (20 ml x3), the oiganic phase 
was washed with cold 5% NaHCOs and brine, dried over 
Na2S04. Column chromatography was used for purification 
(silica gel, hexane/ether°9/l) which also isolated two iso- 
mers. Yield: isomer-1 (eluted earlier), 0.23 g, 0.47 mmol; 
isomer-2 (eluted later), 0.14 g, 0.29 mmol. 

Using the procedures as described in Schemes 1-17 and 
Examples 1-66, the compounds of this invention can be 
readily prepared. Tables I-XVII list structures for few 
representative compounds of this invention. 
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CF, 


H 


H 


H 


0 


0 


1-21 


a 


F 


cyclopentyloxy 


CHj 


CF3 


H 


H 


H 


0 


0 


1-22 


Cl 


F 


benzyloxy 


CH3 


CF3 


H 


H 


H 


0 


0 


1-23 


Cl 


F 


3 nitro-2-pyridyloxy 


CH3 


CF3 


H 


H 


H 


0 


0 


1-24 


CI 


F 


OCHs 


CH3 


CHF2 


H 


H 


H 


0 


0 


1-25 


Cl 


F 


OCH, 


CH3 


CF, 


Cl 


H 


H 


0 


0 


1-26 


Cl 


F 


OCH3 


CH3 


CF, 


H 


H 


H 


S 


0 


1-27 


Cl 


F 


OCH, 


CHj 


CF, 


H 


H 


H 


0 


S 


1-28 


CN 


F 


OCHj 


CH3 


CF, 


H 


H 


H 


0 


0 


1-29 


a 


H 


OCH3 


CH, 


CF, 


H 


H 


H 


0 


0 


1-30 


a 


F 


OCH3 


CH3 


CF, 


H 


=C(CC1,)C1 




0 


0 


1-31 


a 


F 


OCH3 


CH3 


CF, 


H 


=<XH)N(CH3)2 


0 


0 


1-32 


a 


F 


OCH3 


CH3 


CF, 


H 


— <CH2)4— 




0 


0 


1-33 


Cl 


F 


NHCOOCHjCHj 


H 


CF, 


H 


0 


0 


0 


0 


1-34 


a 


F 


NHCOOCH2CH3 


CH, 


CF, 


H 


0 


0 


0 


0 


1-35 


Cl 


F 


CH3 


H 


CF, 


H 


0 


0 


0 


0 


1-36 


Cl 


F 


CH3 


CH3 


CF, 


H 


0 


0 


0 


0 


1-37 


a 


F 


CH3 


CH3 


CF, 


H 


H 


H 


0 


0 


1-38 


a 


F 


OCHF2 


CH, 


CF, 


H 


H 


H 


0 


0 


1-39 


a 


F 


OCH2-2-iiaphthyl 


CH, 


CF, 


H 


H 


H 


0 


0 


1-40 


a 


F 


OCHj 


CH, 


CF, 


H 


— N— N— 




0 


0 


1-41 


H 


H 


H 


CH3 


CF, 


H 


H 


H 


0 


0 


1-42 


H 


H 


H 


CH3 


CF3 


H 


0 


0 


0 


0 


1-43 


CN 


H 


H 


CH, 


CF, 


H 


0 


0 


0 


0 


1-44 


CN 


H 


H 


CH, 


CF, 


H 


H 


H 


0 


0 


1-45 


a 


a 


OH 


CH, 


CF, 


H 


0 


0 


0 


0 


1-46 


0CH3 


F 


H 


CH, 


CF, 


H 


0 


0 


0 


0 


1-47 


a 


Cl 


OCH, 


CH3 


CF, 


H 


H 


H 


0 


0 


1-48 


OCHCCHaX: 
OOCHjCH, 


H 


H 


CH, 


CF, 


H 


H 


H 


0 


0 


1-49 


OCH(CH3)C 
OOCH2CH3 


H 


H 


CH, 


CF, 


H 


H 


H 


0 


0 


1-50 


OCHF2 


F 


H 


CH, 


CF, 


H 


0 


0 


0 


0 


1-51 


OCHF2 


F 


H 


CH, 


CF, 


H 


H 


H 


0 


0 


1-52 


CF3 


H 


H 


CH, 


CF, 


H 


0 


0 


0 


0 


1-53 


OCHF2 


F 


H 


CH, 


CF, 


H 


CH(Me)C02Et 


H 


0 


0 


1-54 


Cl 


F 


H 


CH, 


CF, 


H 


CH(Me)C02Et 


H 


0 


0 


1-55 


a 


F 


OCH3 


CH, 


CF, 


H 


CH(Me)C02Et 


H 


0 


0 


1-56 


Cl 


F 


OH 


NHj 


CF, 


H 


H 


H 


0 


0 


1-57 


a 


F 


OCH2CN 


NH2 


CF, 


H 


H 


H 


0 


0 


1-58 


a 


F 


OCH3COOCH3 


NHj 


CF, 


H 


H 


H 


0 


0 


1-59 


a 


F 


OCH2COOCH2CH3 


CH, 


CF, 


H 


H 


H 


0 


0 


1-60 


a 


F 


OCHCCH,) 
COOCH2CH3 


CH, 




H 


H 


H 


0 


0 


1-61 


a 


F 


OCHjCH, 


CH, 


CF, 


H 


H 


H 


0 


0 



us 6,355,799 Bl 
49 50 



TABLE I-continued 




No- 


X 


Y 


W 


Ri 


R2 


R3 




Rs 


R« 




1-62 


a 


F 


OCHjCH, 


CH3 


CF3 


H 


CH2CH3 


H 


0 


0 


1-63 


a 


F 


OCH(CH3)2 


CH3 


CF3 


H 


H 


H 


0 


0 


1-64 


a 


F 


OCH(CH3)2 


CH3 


CF3 


H 


CH(CH3)2 


H 


0 


0 


1-65 


a 


H 


H 


H 


CF3 


NO2 


0 


0 


0 


0 


1-66 


Cl 


H 


OH 


CH3 


CF3 


H 


0 


0 


0 


0 


1-67 


a 


NO2 


OH 


CH3 


CF3 


H 


0 


0 


0 


0 


1-68 


0CF3 


H 


H 


CH3 


CF3 


H 


0 


0 


0 


0 


1-69 


a 


NO2 


OCHs 


H 


CF3 


H 


0 


0 


0 


0 


1-70 


a 


F 


F 


H 


CF3 


H 


0 


0 


0 


0 


1-71 


a 


H 


OH 


CH3 


CF3 


H 


H 


H 


0 


0 


1-72 


a 


H 


OCHj 


CH3 


CF3 


H 


H 


H 


0 


0 


1-73 


OCFj 


H 


H 


CHj 


CF, 


H 


H 


H 


0 


0 



TABLE II 




No. 


X 


Y 


W 


Ri 


R2 


R3 


R4 


R5 


Re 


R« 


2-1 


Cl 


F 


OCH3 


CH3 


CF, 


H 


COOT, 


H 


0 


0 


2-2 


a 


F 


OCH3 


CH3 


CF3 


H 


COCH3 


COCH, 


0 


0 


2-3 


a 


F 


OCH3 


CH3 


CF, 


H 


CO-t-C^Hg 


H 


0 


0 


2-4 


a 


F 


OCH3 


CH3 


CF3 


H 


acryloyl 


acryloyl 


0 


0 


2-5 


a 


F 


OCH5 


CH3 


CF, 


H 


methacryloyl 


H 


0 


0 


2-6 


Cl 


F 


OCH, 


CH3 


CF3 


H 


methacryloyl 


methacryloyl 


0 


0 


2-7 


a 


F 


OCHj 


CH3 


CF, 


H 


3 imethylacry loy 1 


H 


0 


0 


2-8 


Cl 


F 


OCH, 


CH3 


CF3 


H 


3^dimethylacryloyl 


3^- 


0 


0 


















dimethylacryloyl 






2-9 


a 


F 


OCH, 


H 


CF, 


H 


COCF, 


H 


0 


0 


2-10 


a 


F 


OCH3 


CHj 


CF, 


H 


COCF3 


H 


0 


0 


2-11 


Cl 


F 


OCH2CN 


CH3 


CF3 


H 


COCF3 


H 


0 


0 


2-12 


a 


F 


OCH3 


CH3 


CF3 


NHCO 


COCF, 


H 


0 


0 


2-13 


a 


F 


OCH3 


CH, 


CF3 


CF, 
H 


COCH2CI 


H 


0 


0 


2-14 


Cl 


F 


OCH3 


CHj 


CF3 


H 


COCH2CN 


H 


0 


0 


2-15 


a 


F 


OCH3 


CH3 


CF, 


H 


COCOOCH3 


H 


0 


0 


2-16 


Cl 


F 


OCOCH2CO 


CH3 


CF3 


H 


COCH2COOCH2CH3 


H 


0 


0 








OCHzCH, 
















2-17 


a 


F 


OCH3 


CH3 


CF3 


H 


c-CjHs-carbonyl 


H 


0 


0 


2-18 


a 


F 


OCH3 


CH3 


CF, 


H 


c-C,H5-carbonyl 


c-C,H5— 


0 


0 


















carbonyt 






2-19 


Cl 


F 


OCH3 


CH3 


CF, 


H 


cyclohexanoyl 


H 


0 


0 


2-20 


a 


F 


OCH3 


CH, 


CF, 


H 


cydohexanoyl 


cyclohexanoyl 


0 


0 


2-21 


a 


F 


OCH3 


CH, 


CF, 


H 


SO2CH 


SO2CH, 


0 


0 




a 


F 


OCH3 


CH3 


CF, 


H 


SO2CH, 


H 


0 


0 


2-22 


a 


F 


OCH3 


CH3 


CF3 


H 


benzoyl 


H 


0 


0 


2-23 


a 


F 


OCH3 


CHj 


CF, 


H 


3-CH,-benzoyl 


H 


0 


0 


2-24 


a 


F 


OCH, 


CH, 


CF, 


H 


4-CH,-beiizoyl 


H 


0 


0 


2-25 


a 


F 


OCH, 


CH, 


CF, 


H 


4-CH,-beiizoyl 


4-CH,-benzoyl 


0 


0 


2-26 


a 


F 


OCH, 


CH, 


CF, 


H 


4.CH,- 


H 


0 


0 



benzene sulfonyl 
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TABLE n-continued 




No. 


X 


Y 


W 


Ri 


R2 


R, 


R4 


Rs 


Re 


R* 


2-27 


a 


F 


OCHj 


CH, 


CF, 


H 


4-C2H5-benzoyl 


H 


0 


0 


2-28 


a 


F 


OCH2CN 


CH3 


CF, 


H 


4-C2H5-benzoyl 


H 


0 


0 


2-29 


a 


F 


OCH3 


CH3 


CF, 


H 


4-n-C,H7-bcnzoyl 


4-n-C3H7- 
benzoyl 


0 


0 


2-30 




















CI 


F 


OCHj 


CH3 


CF3 


H 


4-t-C4H9-bciizoyl 


H 


0 


0 


2-31 


a 


F 


OCH3 


CH, 


CF3 


H 


4-vmylbcnzoyl 


H 


0 


0 


2-32 


a 


F 


OCH, 


CH, 


CF3 


H 


3,4-(CH3)2-bcnzoyl 


H 


0 


0 


2-33 


Cl 


F 


OCH, 


CH, 


CF3 


H 


4-CF,-benzoyl 


H 


0 


0 


2-34 


a 


F 


OCHj 


CH, 


CF3 


H 


4-CF,-benzoyl 


4-CF,-benzoyl 


0 


0 


2-35 


a 


F 


OCH, 


CH3 


CF, 


H 


3^-(CF3)2-benzoyl 


3,5-(CF,)2— 
benzoyl 


0 


0 


2-36 


a 


F 


OCH3 


CH3 


CF3 


H 


4-CH2Cl-benzoyI 


H 


0 


0 


2-37 


a 


F 


OCH3 


CH3 


CF, 


H 


4-C6Hs-bcnzoyl 


H 


0 


0 


2-38 


Cl 


F 


OCH3 


CH, 


CF, 


H 


4-CeH5-beiUEoyl 


4-CQE^-benzoyl 


0 


0 


2-39 


Cl 


F 


OCH3 


CH3 


CF, 


H 


2-F-benzoyl 


H 


0 


0 


2-40 


Cl 


F 


OCH3 


CH, 


CF, 


H 


4-F-bcn2oyl 


H 


0 


0 


2-41 


Cl 


F 


OCH3 


CH3 


CF3 


H 


2,3-F2-bcnzoyl 


H 


0 


0 


2-42 


Cl 


F 


OCH3 


CH, 


CF3 


H 


2,4-F2-beiizoyl 


H 


0 


0 


2-43 


Cl 


F 


OCHa 


CH, 


CF, 


H 


2,4-F3-beiizoyl 


2,4-F2-benzoyl 


0 


0 


2-44 


Cl 


F 


OCH3 


NH2 


CF, 


H 


2,4- F2- benzoyl 


H 


0 


0 


2-45 


Cl 


F 


OCH2CN 


CH3 


CF, 


H 


2,4-F2-bcnzoyl 


2,4-F2-benzoyl 


0 


0 


2-46 


a 


F 


OCH3 


CH3 


CF, 


H 


2,4- Fj-t hio benzoyl 


H 


0 


s 


2-47 


Cl 


F 


OCH3 


CH3 


CF, 


H 


2,6-F2-bcnzoyl 


H 


0 


0 


2-48 


Cl 


F 


OCH3 


CH, 


CF, 


H 


3,4-F2-benzoyl 


H 


0 


0 


2-49 


Cl 


F 


OCH3 


CH, 


CF, 


H 


3,4-F2-bcnzoyl 


3,4-F2-benzoyl 


0 


0 


2-50 


Cl 


F 


OCH3 


CH, 


CF, 


H 


3,5-F2-benzoyl 


H 


0 


0 


2-51 


a 


F 


OCH3 


CH, 


CF, 


H 


3,5-F2-benzoyl 


3,5-F2-benzoyl 


0 


0 


2-52 


Cl 


F 


OCHj 


CH, 


CF, 


H 


2,3,4,5,6-F5-beiizoyl 


H 


0 


0 


2-53 


a 


F 


OCH3 


CH, 


CF, 


H 


2-CI-beiizoyl 


H 


0 


0 


2-54 


a 


F 


OCH, 


CH, 


CF, 


H 


3-CI-bcnzoyl 


H 


0 


0 


2-55 


a 


F 


OCH3 


CH, 


CF, 


H 


3-O-benzoyl 


3-a-bcnzoyl 


0 


0 


2-56 


a 


F 


OCH3 


CH3 


CF, 


H 


4-a-bcnzoyl 


H 


0 


0 


2-57 


Cl 


F 


OCHj 


CH3 


CF3 


H 


4-a-bcnzoyl 


4-Cl-bcnzoyl 


0 


0 


2-58 


o 


F 


OCHj 


CH, 


CF, 


H 


2,4-Cl2-bcnzoyl 


H 


0 


0 


2-59 


o 


F 


OGij 


CH, 


CF3 


H 


3 ,4-Cl2-DCn20y 1 


H 


0 


0 


2-60 


Cl 


F 


OCH3 


CH, 


CF3 


H 


3-Br-bcn2oyl 


3-Br-bcn2oyl 


0 


0 


2-61 


a 


F 


OCHj 


CH, 


CF3 


H 


4-Br-bcnzoyl 


H 


0 


0 


2-62 


a 


F 


OCH3 


CH, 


CF, 


H 


4-Br-benzoyl 


4-Br-benzoyl 


0 


0 


2-63 


a 


F 


OCHs 


CH, 


CF, 


H 


4-OCH3-benzoyl 


H 


0 


0 


2-64 


a 


F 


OCH3 


CH, 


CF, 


H 


4 (OC2H5)-ben2oyl 


H 


0 


0 


2-65 


a 


F 


OCH3 


CH, 


CF, 


H 


4-(OC2H5)-bcn2oyI 


4-(OC2Hs)- 
benzoyl 


0 


0 


2>66 


a 


F 


OCH, 


CH, 


CF3 


H 


4-I-benzoyl 


H 


0 


0 


2-67 


a 


F 


OCH5 


CH, 


CF, 


H 


4-CN-bcn2oyl 


H 


0 


0 


2-68 


a 


F 


OCH3 


CH, 


CF, 


H 


4-N(CH3)2-bcnzoyl 


H 


0 


0 


2-69 


a 


F 


OCH3 


CH3 


CF, 


H 


4-N02-bcnzoyl 


4- N02-benzo yl 


0 


0 


2-70 


a 


F 


OCH3 


CH3 


CF, 


H 


3,5-(N02)2-benzoyl 


H 


0 


0 


2-71 


a 


F 


OCHj 


CH, 


CF, 


H 


4-OCF,-benzoyl 


4-OCF,- 
benzoyl 


0 


0 


2-72 


a 


F 


OCH3 


CH, 


CF, 


H 


4-OCF3-bcnzoyl 


H 


0 


0 


2-73 


Cl 


F 


OCH3 


CH3 


CF, 


H 


pipcrbnyloyl 


H 


0 


0 


2-74 


Cl 


F 


OCH3 


CH, 


CF, 


H 


1-naphthoyl 


H 


0 


0 


2-75 


a 


F 


OCH3 


CH, 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-76 


a 


F 


OCH3 


H 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-77 


a 


F 


OCH3 


NH2 


CF, 


H 


2-aaphthoyl 


H 


0 


0 


2-78 


a 


F 


OCH3 


CH, 


CF, 


H 


cinnamoyl 


H 


0 


0 


2-79 


a 


F 


OCH3 


CH, 


CF, 


H 


2,4-F2-ciimamoyl 


H 


0 


0 


2-80 


a • 


F 


OCH3 


CH3 


CF, 


H 


2-inethyl cinnamoyl 


H 


0 


0 


2-81 


a 


F 


OCH, 


CH3 


CF, 


H 


a- methylcinnamoyl 


H 


0 


0 


2-82 


a 


F 


OCH3 


CH3 


CF, 


H 


2-chlorocmnainoyl 


H 


0 


0 


2-83 


Cl 


F 


OCH3 


CH, 


CF, 


H 


2-chlorocinnamoyl 


2- 

chloFOcmnamoyl 


0 


0 


2-84 


a 


F 


OCH, 


CH, 


CF, 


H 


4-chlorocinnamoyl 


H 


0 


0 


2-85 


a 


F 


OCH, 


CH, 


CF, 


H 


4-inethoxycinna-inoyl 


H 


0 


0 




No. 


X 


Y 


W 


Ri 


R2 


Rs 


R4 


R5 


R« 


R« 


2-86 


a 


F 


OCH, 


CH3 


CF, 


H 


3-phenylpropionyl 


H 


0 


0 


2-87 


Cl 


F 


OCH2CN 


CH, 


CF, 


H 


3 -p heny Iprop io ny 1 


H 


0 


0 


2-88 


Cl 


F 


OCH3 


CHj 


CF3 


H 


4-phcnylbulyryl 


H 


0 


0 


2-89 


Cl 


F 


OCH3 


CH3 


CF3 


H 


COCHiOCHjCfiHs 


H 


0 


0 


2-90 


Cl 


F 


OCH3 


CH3 


CF3 


H 


2-furoyl 


H 


0 


0 


2-91 


Cl 


F 


OCH3 


CH3 


CF3 


H 


3-CH3-2-furoyl 


H 


0 


0 


2-92 


Cl 


F 


OCH3 


CH3 


CF, 


H 


furylacryloyl 


H 


0 


0 


2-93 


Cl 


F 


OCH3 


CH3 


CF, 


H 


COCHj- 
(2-tluophene) 


H 


0 


0 






















2-94 


Cl 


F 


OH 


CH3 


CF, 


H 


3-CH3-2-Uiiophenoyl 
5-CH,-2-th lophenoyl 
5-CH3-2-thtophenoyl 


H 


0 


0 


2-95 


Cl 


F 


OCHj 


CH3 


CF, 


H 


H 


0 


0 


2-96 


a 


F 


OCH3 


CH, 


CF, 


H 


5-CH3-2- 


0 


0 


















thiophenoyl 
Uiiophene-2 
carbonyl 






2-97 


Cl 


F 


OCH, 


CHj 


CF, 


H 


thiophese-2-caibonyl 


0 


0 


2-98 


Cl 


F 


OCH3 


CHj 


CF, 


H 


3-pyridoyl 


H 


0 


0 


2-99 


Cl 


F 


OCH3 


CH3 


CF, 


H 


4-pyridoyl 


H 


0 


0 


2-100 


a 


F 


OCH3 


CH3 


CF, 


H 


2-a-5-pyridoyl 


2-a-5- 


0 


0 
















pyridoyl 






2-101 


Cl 


F 


OH 


CH3 


CF, 


H 


3-N02-2-pyTidoyl 


H 


0 


0 


2-102 


Cl 


F 


OH 


CH3 


CF, 


H 


2-pyrimidoyl 


H 


0 


0 


2-103 


Cl 


F 


OCH3 


CH3 


CF, 


H 


benzothiophcne-2- 
carbonyl 


H 


0 


0 


2-104 


Cl 


F 


OCH3 


CH3 


CF, 


H 


2-quinoyl 


H 


0 


0 


2-105 


Cl 


F 


OCH3 


CH3 


CF, 


H 


2-quiiioxaloyl 


H 


0 


0 


2-106 


Br 


F 


OCH3 


CH3 


CF, 


H 


2,4-F2-bcn2oyl 


H 


0 


0 


2-107 


Cl 


F 


OCH3 


CH3 


CHF2 


H 


2,4-F2-bcn2oyl 


H 


0 


0 


2-108 


Cl 


F 


OCH3 


CH3 


CF, 


Cl 


2,4-F2-bcn2oyl 


H 


0 


0 


2-109 


a 


F 


OCH3 


CH3 


CF, 


H 


2,4-F2-bcnzoyl 


H 


s 


0 


2-110 


Cl 


F 


OCH3 


CH3 


CF, 


H 


2,4-F2-benzoyl 


H 


0 


s 


2-111 


CN 


F 


OCH3 


CH3 


CF, 


H 


2,4-F2-bcnzoyl 


H 


0 


0 


2-112 


a 


H 


OCH3 


CH3 


CF3 


H 


2,4-F2-bcn2oyl 


H 


0 


0 


2-113 


Cl 


F 


OCH3 


CH3 


CF, 


H 


3-(2-thienyl)acryloyl 


H 


0 


0 


2-114 


Cl 


F 


OH 


CH3 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-115 


o 


F 


OCHF2 


CH3 


CF, 


H 


2-naphtfaoyt 


H 


0 


0 


2-116 


Cl 


F 


OCH3 


CH3 


CF, 


H 


COCHjOCOCH, 


COCHjOCOCH, 


0 


0 


2-117 


a 


F 


OCH3 


CH, 


CF3 


H 


COCH2OCOCH, 


H 


0 


0 


2-118 


a 


F 


OCHj 


CH3 


CF3 


H 


COCOQCHaCH, 


H 


0 


0 


2-119 


Cl 


F 


OCH3 


CH, 


CF3 


H 


COCHjOCeHs 


H 


0 


0 


2-120 


a 


F 


OCH3 


CH3 


CF3 


H 


COCHsOCfiHs 


COCHjOCtfHs 


0 


0 


2-121 


a 


F 


OCH3 


CH3 


CF, 


H 


COOOCsHs 


H 


0 


0 


2-122 


Cl 


F 


CH3 


CH, 


CF, 


H 


2-iiaphUioyl 


H 


0 


0 


2-123 


Cl 


F 


CHs 


CH3 


CF, 


H 


cinnamoyi 


H 


0 


0 


2-124 


Cl 


F 


OCHj 


CH, 


CF, 


H 


CO-2,6- 
dimetbylphenyl 


H 


0 


0 


2-125 


Cl 


F 


OCH3 


CH, 


CF, 


H 


2-F-cinnainoyl 


H 


0 


0 


2-126 


Cl 


F 


OCH3 


CH, 


CF, 


H 


2-nitro-ciimamoyl 


H 


0 


0 


2-127 


Cl 


F 


OCHj 


CH, 


CF, 


H 


2-inelhoxy-cinnamoyl 


H 


0 


0 


2-128 


a 


F 


OCH3 


CH, 


CF, 


H 


2-dichlo ro -ci nnamoyl 


H 


0 


0 


2-129 


Cl 


F 


OCH, 


CH, 


CF, 


H 


COCH2CH2-2- 
methylphenyl 


H 


0 


0 


2-130 


a 


F 


OCH3 


CH, 


CF, 


H 


COCH2CH2-2^- 
dimelhylphenyl 


H 


0 


0 


2-131 


Cl 


H 


H 


CH, 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-132 


Cl 


F 


OCH, 


CH, 


CF, 


H 


COCH2CH2-2,5 
dimethylphenyl 


H 


0 


0 


2-133 


Cl 


F 


OCH3 


CH, 


CF, 


H 


COCH20-4-F.phenyl 


H 


0 


0 


2-134 


CI 


F 


OCH3 


CH, 


CF, 


H 


3-chlorocijinainoyl 


H 


0 


0 


2-135 


a 


F 


OCH3 


CH, 


CF, 


H 


COCH20-4-a phenyl 


H 


0 


0 


2-136 


Cl 


F 


OCH3 


CH, 


CF, 


H 


a-cyano-cinnamoyl 


H 


0 


0 


2-137 


Cl 


H 


H 


CH, 


CF, 


H 


cmnamoyl 


H 


0 


0 


2-138 


CN 


H 


H 


CH, 


CF, 


H 


0 


0 


0 


0 


2-139 


H 


H 


H 


CH, 


CF, 


H 


2-naphthoyI 


2-naphthoyl 


0 


0 


2-140 


CN 


H 


H 


CH, 


CF, 


H 


2-iiaphthoyl 


H 


0 


0 
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TABLE Il-continued 




No. 


X 


Y 


W 


Ri 


R2 


R3 




R3 


Re 


R« 


2-141 


CN 


H 


H 


CHj 


CF, 


H 


cinnamoyl 


H 


0 


0 


2-142 


H 


H 


H 


CH3 


CF, 


H 


2-naphthoyI 


H 


0 


0 


2-143 


OCH3 


H 


H 


CH3 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-144 


CI 


Cl 


OCH3 


CH3 


CF, 


H 


2-aaphthoyl 


H 


0 


0 


2-145 


a 


F 


H 


CH3 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-146 


OCHCCHa) 


H 


H 


CH3 


CF, 


H 


2-iiaphthoyl 


H 


0 


0 




COOCH2C 




















2-147 


a 


F 


H 


CH3 


CF, 


H 


cycloopropyl 


H 


0 


0 


2-148 


0CHF2 


F 


H 


CH3 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-149 


CF, 


H 


H 


CH3 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-150 


CI 


F 


OH 


CHj 


CF, 


H 


phenylacetyl 


H 


0 


0 


2-151 


a 


F 


OCH3 


CH3 


CF, 


H 


phenylacctyl 


H 


0 


0 


2-152 


Cl 


F 


OCH3 


CH3 


CF, 


H 


3-mcthoxy- 


H 


0 


0 
















2-naphthoyl 








2-153 


Q 


F 


OCH3 


CH3 


CF, 


H 


1-mcthoxy- 


H 


0 


0 
















2-naphlhoyl 








2-154 


Cl 


F 


OCH3 


CH, 


CF, 


H 


2,4-chloio- 


H 


0 


0 
















phenoxyacctyl 












I? 
r 


OCH3 


\^n3 




H 


^ Qicuiy 1-x-nap niDoyi 


XT 


f\ 
\J 


yj 


2-156 


Cl 


p 


OCH3 


CH3 


CF, 




6- mcthyl-2- naphthoyl 


H 






2-157 


Cl 


F 


OCH3 


CHj 


CF, 


H 


3- mclhy I- 2-naphthoyl 


H 


0 


0 


2-158 


Cl 


F 


cx::h3 


CH3 


CF, 


H 


5-bronio-2-naphlhoyl 


H 


0 


0 


2-159 


a 


F 


OCH, 


CH, 


CF, 


H 


4-broino-2-naphthoyl 


H 


0 


0 


2-160 


a 


F 


OCH, 


CH3 


CF, 


H 


4-bronio-2-naphthoyl 


4-bromo-2- 


0 


0 
















naphthoyl 






2-161 


a 


F 


0CH3 


CH3 


CF, 


H 


8 -fluoro-2-naphthoyl 


H 


0 


0 


2-162 


Cl 


F 


OCH, 


CH, 


CF, 


H 


5-cbloro-2-aaphthoyl 


H 


0 


0 


2-163 


a 


F 


OCH, 


CH, 


CF, 


H 


5-cyano-2-iiaphUioyl 


H 


0 


0 


2-164 


a 


F 


OCH, 


CH, 


CF, 


H 


cblofDacetyl 


H 


0 


0 


2-165 


a 


F 


OCH3 


CH3 


CF, 


H 


be nzylthioacctyl 


H 


0 


0 


2-166 


a 


F 


OCH3 


CH, 


CF, 


H 


bromoacetyl 


H 


0 


0 


2-167 


a 


F 


OCH3 


CH, 


CF, 


H 


phcnylthioacetyl 


H 


0 


0 


2*168 


0 


F 


OCH3 


CH, 


CF, 


H 


methylthio-aoetyl 


H 


0 


0 






r 








IT 

fx 


z-napnuiyiuiioaceiyi 


n 


yj 


KJ 


2-170 


a 


F 


OCHj 


CH, 


CF, 


H 


ethoxycarbonyl 


H 


0 


















methylthioacetyl 








2-171 


a 


F 


OCHj 


CH, 


CF, 


H 


ethoxycarbo ny 1-ethy 1-2 


H 


0 


















thioacetyl 








2-172 


a 


F 


OCHj 


CH, 


CF3 


H 


ethyl thioacetyl 


H 


0 


0 


2-173 


a 


F 


OCH3 


CH3 


CF, 


H 


i-propylthioacetyl 


H 


0 


0 


2-174 


a 


F 


OCH3 


CHa 


CF3 


H 


propylthloacetyl 


H 


0 


0 


2-175 


Br 


F 


OCHj 


CH, 


CF, 


H 


2-cinnamoyl 


H 


0 


0 


2-176 


Br 


F 


OCH3 


CH, 


CF, 


H 


2-cinnamoyl 


2-cinnamoyl 


0 


0 


2-177 


Br 


F 


OCH3 


CH, 


CF, 


H 


2-cinnamoyl 


H 


0 


0 


2-178 


Br 


F 


OCH3 


CH, 


CF, 


H 


2-cmnamoyl 


2-cinnamoyl 


0 


0 


2-179 


CN 


F 


OCH3 


CH, 


CF, 


H 


2-cinnainoyl 


H 


0 


0 


2-180 


CN 


F 


OCH3 


CH, 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-181 


CN 


F 


OCH3 


CH, 


CF, 


H 


2-naphthoyI 


H 


0 


0 


2-182 


Br 


F 


OCH3 


CH, 


CF3 


H 


4-vmylbenzoyl 


H 


0 


0 


2-183 


Br 


F 


OCH3 


CH, 


CF, 


H 


4-vinylbcnzoyl 


4-vinylbenzoyl 


0 


0 


2-184 


Cl 


F 


OCH3 


NHj 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-185 


a 


F 


OCH, 


NH2 


CF, 


H 


2-cinnamoyl 


H 


0 


0 


2-186 


a 


F 


OCH3 


NH2 


CF, 


H 


2-cinnamoyl 


2-cinnamoyl 


0 


0 


2-187 


a 


F 


OCH3 


NH2 


CF, 


H 


benzylozyacetyl 


H 


0 


0 


2-188 


a 


F 


OCH2CN 


NH2 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-189 


a 


F 


OCHjCOOC 


CH, 


CF, 


H 


2-naphthoyl 


H 


0 


0 








H2CH3 
















2-190 


Cl 


F 


OCHjCOOC 


CH, 


CF, 


H 


2-cinnamoyl 


H 


0 


0 








H2CH3 
















2-191 


a 


F 


OCH(CH3)C 


CHa 


CF, 


H 


2-aaphthoyl 


H 


0 


0 








OCXrHjCHj 
















2-192 


a 


F 


OH 


NH2 


CF, 


H 


2-naphthoyl 


H 


0 


0 
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TABLE Il-continued 




No. 


X 


Y 


W 


Ri 


R2 


R3 


R4 


Rs 


Re 


R9 


2-193 


4-CF3- 
pyrLdyloxy 


H 


H 


CH3 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-194 


a 


F 


OH 


CH3 


CF, 


H 


2-aaphthoyl 


H 


0 


0 


2-195 


a 


F 


OCHjteCH 


CHj 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-196 


CI 


F 


OCH2CH3 


CH, 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-197 


a 


F 


CH, 


CF, 


H 


2-naphUioyl 


H 


0 


0 


2-198 


a 


F 


OCH3 


CH, 


CF, 


H 


Hexanoyl 


H 


0 


0 


2-199 


a 


F 


3-NO2 
pyridyloxy 


CHj 


CF, 


H 


2-aaphthoyl 


H 


0 


0 


2-200 


Cl 


F 


OCH2CN 


CH, 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-201 


CHj 


H 


H 


CH3 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-202 


Cl 


H 


OCH3 


CH3 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-203 


OCFj 


H 


H 


CH3 


CF, 


H 


2-naphlhoyl 


H 


0 


0 


2-204 


Cl 


H 


H 


CH, 


CF, 


H 


c-CsH^-caibonyl 


H 


0 


0 


2-205 


HjNCCS) 


H 


H 


CH, 


CF, 


H 


2-naphthoyl 


H 


0 


0 


2-206 


Cl 


F 


OCH3 


CH, 


CF, 


H 


c-C,H5-carbonyl 


H 


0 


0 


2-207 


COOCHj 


H 


H 


CH, 


CF, 


H 


2-naphthoyl 


H 


0 


0 



TABLE III 




No 


X 


Y 


R 


Ri 


R2 


R3 


R4 


R5 


Re 


R* 


3-1 


a 


F 


CH, 


CH, 


CF, 


H 


CONHCH, 


CONHCH, 


0 


0 


3-2 


a 


F 


CH, 


CH, 


CF, 


H 


CONHCH2CH2CH3 
CONlCH(CHi2]2 


H 


0 


0 


3-3 


a 


F 


CH, 


CH, 


CF, 


H 


H 


0 


0 


3-4 


a 


F 


CH, 


CH, 


CF, 


H 


OONHC0H5 


H 


0 


0 


3-5 


a 


F 


CH, 


CH, 


CF, 


H 


CON(CH3)CeH5 


H 


0 


0 


3-6 


a 


F 


CH, 


CH, 


CF, 


H 


CONHCH2C0H5 


H 


0 


0 


3-7 


a 


F 


CH, 


CH, 


CF, 


H 


CONHCH(CH3)— C^Hs 


H 


0 


0 


3-8 


Cl 


F 


CH, 


CH, 


CF, 


H 


CON(CH3)CH2C«H3 


H 


0 


0 


3-9 


a 


F 


CH, 


CH, 


CF, 


H 


CONHCH2-(4-CH,)phenyl 


H 


Q 


0 


3-10 


a 


F 


CH, 


CH, 


CF, 


H 


CONH CH2-2,4-F2-phenyl 


H 


0 


0 


3-11 


Cl 


F 


CH, 


CH, 


CF, 


H 


CONHCHjCHjCfiH, 


H 


0 


0 


3-12 


a 


F 


CH, 


CH, 


CF, 


H 


CONHCHiCHjCHjCfiHs 


H 


0 


0 


3-13 


a 


F 


CH, 


CH, 


CF, 


H 


CONH-2-naphthoyl 


H 


0 


0 


3-14 


a 


F 


CH2CN 


CH, 


CF, 


H 


CONHCH^CaHj 


H 


0 


0 


3-15 


Cl 


F 


CH, 


H 


CF, 


H 


CONHCHaCcH, 


H 


0 


0 


3-16 


Cl 


F 


CH, 


NH2 


CF, 


H 


CONHCH2C0H5 


H 


0 


0 


3-17 


a 


F 


CH, 


CH, 


CHFj 


H 


CONHCHjCtfH, 


H 


0 


0 


3-18 


a 


F 


CH, 


CH, 


CF, 


Cl 


CONHCHsC^Hg 


H 


0 


0 


3-19 


a 


F 


CH, 


CH, 


CF, 


H 


CONHCHjCtfH, 


H 


S 


0 


3-20 


a 


F 


CH, 


CH, 


CF, 


H 


CONHCHjCaHs 


H 


0 


s 


3-21 


CN 


F 


CH, 


CH, 


CF, 


H 


CONHCHjCoHs 


H 


0 


0 


3-22 


a 


H 


CH, 


CH, 


CF, 


H 


CONHCHjCgHs 


H 


0 


0 


3-23 


a 


F 


CH, 


CH, 


CF, 


H 


CON(C«H5)CH2C;sH5 


H 


0 


0 


3-24 


a 


F 


CH, 


CH, 


CF, 


H 


CONHCH(C;«H3)CtfH3 


H 


0 


0 


3-26 


a 


F 


CH, 


CH, 


CF, 


H 


CONH2 


H 


0 


0 
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TABLE IV 




No. 


X 


Y 


W 


Ri 


R2 


R3 


R4 


R5 


Re 




4-1 


a 


F 


OCHj 


CH3 


CF3 


H 


COOCH, 


H 


0 


0 


4-2 


a 


F 


OCH3 


CH3 


CF3 


H 


COOCH3 


COOCH, 


0 


0 


4-3 


a 


F 


OCH3 


CH3 


CF3 


H 


COO-phcnyl 


H 


0 


0 


4-4 


Cl 


F 


OCH3 


CH3 


CF3 


H 


COO-[2,4-(CH3)2]-phenyl 


H 


0 


0 


4-5 


a 


F 


OCH3 


CH3 


CF3 


H 


CCXXTHj-phcnyl 


H 


0 


0 


4-6 


a 


F 


OCH3 


CH3 


CF3 


H 


COCX:H2-(2-F)-pheayl 


H 


0 


0 


4-7 


a 


F 


OCH, 


CH3 


CF3 


H 


COOCH2-(4-F)-phenyl 


H 


0 


0 


4-8 


Cl 


F 


OCH, 


CH3 


CF3 


H 


COOCH2-(2-CF3)-phenyl 


H 


0 


0 


4-9 


Cl 


F 


OCH3 


CH3 


CF3 


H 


COOCH2-(4-CF,)-phcnyl 


H 


0 


0 


4-10 


a 


F 


OCHj 


CH3 


CF3 


H 


COO-2-iiaphthyl 


H 


0 


0 


4-11 


a 


F 


OCH3 


CH, 


CF3 


H 


COO-cyclohcxyl 


H 


0 


0 


4-12 


a 


F 


OCH3 


CH3 


CF3 


H 


COOCHa-cyclohexyl 


H 


0 


0 


4-13 


a 


F 


OCH3 


CH3 


CF3 


H 


C(0>S-phcnyl 


H 


0 


0 


4-14 


Cl 


F 


CXTHzCN 


CH3 


CF3 


H 


COO-phcnyl 


H 


0 


0 


4-15 


Cl 


F 


OCH3 


H 


CF3 


H 


COO-phcnyl 


H 


0 


0 


4-16 


Cl 


F 


OCH3 


NH2 


CF3 


H 


COO-phcnyl 


H 


0 


0 


4-17 


a 


F 


OCH^ 


CH3 


CHF2 


H 


COO-phcnyl 


H 


0 


0 


4-18 


a 


F 


OCH3 


CH3 


CF3 


Cl 


COO-phenyl 


H 


0 


0 


4-19 


Cl 


F 


OCH3 


CH3 


CF3 


H 


COO- phenyl 


H 


S 


0 


4-20 


Cl 


F 


OCH3 


CH3 


CF3 


H 


COO-phenyl 


H 


0 


s 


4-21 


CN 


F 


OCH3 


CH3 


CF3 


H 


COO-phenyl 


H 


0 


0 


4-22 


Cl 


H 


OCH3 


CH, 


CF3 


H 


COO-phcnyl 


H 


0 


0 


4-23 


Cl 


F 


OCH2CN 


CH3 


CF3 


H 


COOCHz-phenyl 


H 


0 


0 


4-24 


Cl 


F 


OCH3 


CH3 


CF3 


H 


COOCH2-(2,6-di-a)- 
phenyl 


H 


0 


0 


4-25 


Cl 


F 


OCH3 


CH3 


CF3 


H 


COO.[2,4,6-(CH3)3]-phcnyI 


H 


0 


0 


4-26 


a 


F 


OCH3 


CH3 


CF, 


H 


COOCH2-[3,4-(CH3)2- 
phenyl 


H 


0 


0 


4-27 


Cl 


F 


OCH3 


CH3 


CF3 


H 


COO-(2-t-butyl)-phenyl 


H 


0 


0 


4-28 


Cl 


F 




CH3 


CF3 


H 


COOCH2-2-naph th yl 
COOCH2-(2,6-di-F)-phcnyl 
COOCH2(3,4-di-F)-phcnyl 


H 


0 


0 


4-29 


Cl 


F 


OCH3 


CH3 


CF3 


H 


H 


0 


0 


4-30 


a 


F 


OCH3 


CH3 


CF3 


H 


H 


0 


0 


4-31 


a 


F 


OCHj 


CH3 


CF3 


H 


COOCH2-(4-cthyl)-phcnyl 


H 


0 


0 


4-32 


CI 


F 


OCH3 


CH3 


CF3 


H 


COOCH2-(3,4-<U-CI)- 


H 


0 


0 


4-33 


a 


F 


OCH3 


CH3 


CF, 


H 


COOCH2-(2-CF,)-phcnyl 


H 


0 


0 


4-34 


a 


F 


OCH3 


CH3 


CF, 


H 


COOOT2.{2-N02)-phcnyl 


H 


0 


0 


4-35 


a 


F 


OCH3 


CH3 


CF, 


H 


COOCH2-(2-OCH,)-phcnyl 


H 


0 


0 


4-36 


a 


F 


OCHs 


CH3 


CF3 


H 


COOCH2-2-pyridyl 


H 


0 


0 


4-37 


a 


F 


OCH3 


CHs 


CF3 


H 


COOCH2-(3,5-(CH3)2> 

phenyl 


H 


0 


0 


4-38 


a 


F 


OCH3 


CH3 


CF, 


H 


COOCH2-{2^-(CH3)J- 
phenyl 


H 




0 


4-39 


a 


F 


OCHj 


CHj 


CF3 


H 


OOOCH2-(24-di-F)-phcnyl 


H 


0 


0 


4-40 


a 


F 


OCH3 


CH3 


CF, 


H 


COOCH2-(4-OCH,)-phcnyl 


H 


0 


0 


4-41 


CI 


F 


OCH3 


CH3 


CF, 


H 


COOCH2-(3,4-OCH20) 
phenyl 


H 


0 


0 


4-42 


Cl 


F 


OCH3 


CH, 


CF, 


H 


COOCH2-(4-i-C3H7)- 
phenyl 


H 


0 


0 


4-43 


a 


F 


OCH, 


CH, 


CF, 


H 


COOCH2-(4-CF,)-phenyI 


H 


0 


0 


4-44 


Cl 


F 


OCH3 


CH3 


CF, 


H 


COOCH2-(3-F)-phenyl 


H 


0 


0 


4-45 


Cl 


F 


OCH3 


CH3 


CF, 


H 


COOCH2-(4-OCF,)-phcnyl 


H 


0 


0 


4-46 


a 


F 


OCH3 


CH3 


CF, 


H 


COOCH-(c-C,H5)-phcnyl 


H 


0 


0 


4-47 


a 


F 


OCH3 


CH3 


CF, 


H 


OOOCH(CH3>phcnyl 


H 


0 


0 


4-48 


a 


F 


OCH3 


CHj 


CF3 


H 


COOCH2-(2A4^.6-penta- 
F)-phcnyl 


H 


0 


0 


4-49 


a 


H 


H 


CH3 


CF, 


H 


COOCH2-(2-F)-phcnyl 


H 


0 


0 


4-50 


Cl 


H 


H 


CH, 


CF, 


H 


COO-phenyl 


H 


0 


0 


4-51 


a 


F 


CH3 


CH, 


CF, 


H 


COOCH2-(2-F)-phcnyl 


H 


0 


0 


4-52 


a 


F 


CH, 


CH3 


CF, 


H 


COO-phenyl 


H 


0 


0 


4-53 


a 


F 


CH3 


CH3 


CF, 


H 


COO-3,4-dunethylphenyl 


H 


0 


0 


4-54 


a 


F 


CH3 


CH3 


CF, 


H 


COOCH2-2-Cl-phcnyl 


H 


0 


0 


4-55 


Cl 


F 


CHj 


CH3 


CF, 


H 


00O-2,6-diniethylpheny 


H 


0 


0 


4-56 


a 


F 


CH3 


CH3 


CF3 


H 


COOCH2-2-inethylphenyl 


H 


0 


0 
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TABLE IV-continued 




No. 


X 


Y 


W 


Ri 


R2 


R3 


R4 


R5 


Re 


Rp 


4-57 


a 


F 


CH3 


CHj 


CF3 


H 


COOCHaCHj-phenyl 


H 


0 


0 


4-58 


a 


F 


CHa 


CHa 


CF3 


H 


COOCH2-2-mcthoxyphenyl 


H 


0 


0 


4-59 


a 


F 


CH3 


CH3 


CF3 


H 


CXX>-2,6-dimc thoxyphcnyl 


H 


0 


0 


4-60 


a 


F 


CHj 


CH3 


CF3 


H 


COOCH24-incthylphenyl 


H 


0 


0 


4-61 


a 


F 


CH3 


CH3 


CF3 


H 


COOCH24-Cl-phenyl 


H 


0 


0 


4-62 


a 


F 


CHj 


CH, 


CF3 


H 


COOCH2-2,4- 
dichlorophenyl 


H 


0 


0 






















4-63 


a 


F 


CH3 


CH3 


CF3 


H 


COOCH2-3.4- 
dimethox yp heny 1 


H 


0 


0 


4-64 


a 


F 


CH3 


CH3 


CF, 


H 


COOCH24-nitrophenyl 


H 


0 


0 


4-65 


a 


F 


CH3 


CH3 


CF3 


H 


COOCHj-S-methoxyphenyl 


H 


0 


0 


4-66 


a 


F 


CHj 


CH3 


CF3 


H 


COSCH2-phcnyl 


H 


0 


0 


4-67 


a 


F 


CHa 


CH3 


CF3 


H 


COOCH2-3-nitrophenyl 


H 


0 


0 


4-68 


a 


F 


CHj 


CH3 


CF3 


H 


COOCH2-3-mcthylphenyl 


H 


0 


0 


4-69 


a 


F 


CHj 


CH3 


CT, 


H 


COOCH2-2,4,6- 
trimethylphenyl 


H 


0 


0 


4-70 


a 


F 


CH3 


CH3 


CT3 


H 


COOCH2-2-fiiranyl 


H 


0 


0 
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TABLE V 




No. 


X 


V 


R 


Ri 


R4 


Rs 


5-1 


CI 


F 


CH3 


H 


0 


0 


5-2 


a 


F 


H 


H 


0 


0 


5-3 


a 


F 


CHj 




H 


H 


5-4 


a 


F 


H 


(CH2)3F 


0 


0 


5-5^ 


a 


F 


H 


(CH2)3F 


H 


H 


5-6 


a 


a 


CH3 


H 


0 


0 


5-7 


a 


a 


CH3 


(CH2)3F 


0 


0 


5-8 


a 


Cl 


H 


(CH2)3F 


0 


0 


5-9 


a 


Cl 


H 


(CH2)3F 


H 


H 


5-10 


a 


F 


CHj 


(CH2)3F 


COCHj 


H 


5-11 


a 


F 


CH3 


(CH2)3F 


benzoyl 


H 


5-12 


a 


F 


CH3 




CH3 


CHj 


5-13 


a 


F 


CH3 


(CH2)3F 


COOCH3 


H 


5-14 


a 


F 


CHj 


(CH2),F 


CONHCH3 


H 


5-15 


Cl 


a 


CHaC^CH 


(CH2)3F 


H 


H 


5-16 


a 


a 


CH(CH,)2 


(CH2)3F 


H 


H 


5-17 


a 


F 


CHiteCH 


(CH2)3F 


H 


H 


5-18 


Cl 


F 


CH(CH3)2 


(CH2)3F 


H 


H 


5-19 


CN 


F 


CHj 


(CH2)3F 


benzoyl 


H 


5-20 


a 


H 


CH3 


(CH^F 


benzoyl 


H 


5-21 


a 


F 


CHs 


(CH2)3F 


2,4-F2-benzoyl 


H 


5-22 


a 


F 


CH3 




4-C2H5-bcn2oyl 




5-23 


a 


F 


CH3 


(CH2),F 


3-phcnyl- 
propionyl 


H 


5-24 


a 


F 


CH2CN 




2,4-F2-bcnzoyl 


H 


5-25 


a 


F 


CHjCN 


(CH2)3F 


2-aapbihoyl 


H 


5-26 


Cl 


F 


CH3 


(CH2)3F 


2-naphtboyl 


H 


5-27 


a 


F 


CHj 


(CH^^F 


2-aaphlhoyl 


2-naphthoyl 


S-28 


a 


F 


CH, 


(CH2)3F 


benzytoxyacetyl 


H 



TABLE VI 



R2 





No. 


X 


Y 


W 


Ri 


R2 


R4 


R5 




6-1 


a 


F 


OH 


CHF2 


CH3 


0 


0 


45 


6-2 


a 


F 


OH 


CHFj 


CH3 


H 


H 




6-3 


a 


F 


OCH3 


CHF2 


CH3 


H 


H 




6-4 


a 


F 


OCH, 


CHFj 


CH3 


COCH3 


H 




6-5 


a 


F 


OCH3 


CHF2 


CH3 


benzoyl 


H 




6-6 


a 


a 


OCH3 


CHF2 


CH, 


CH, 


CH, 




6-7 


a 


CI 


OCH3 


CHF2 


CH3 


COOCH, 


H 


50 


6-8 


a 


F 


OCH3 


CH3 


CH3 


benzoyl 


H 


6-9 


a 


F 


OCH3 


CHF2 


CH2CH3 


benzoyl 


H 




6-10 


a 


a 


OCH3 


CHF2 


CH3 


CONHCH3 


H 




6-11 


CN 


F 


OCH3 


CHF2 


CH3 


benzoyl 


H 




6-12 


a 


H 


OCH3 


CHF2 


CH3 


benzoyl 


H 




6-13 


a 


a 


H 


CHFa 


CH, 


2,4-difluoro- 


H 


55 














benzoyl 




6-14 


a 


F 


OCH3 


CHF2 


CHj 


2,4-difluoro- 
benzoyl 


H 




6-15 


a 


F 


OCHj 


CHF2 


CH3 


2-naphthoyl 


H 




6-16 


a 


a 


H 


CHF2 


CH3 


2-naphthoyl 


H 




6-17 


a 


a 


OCH3 


CHF2 


CH3 


2-napbthoyl 


H 




6-18 


CI 


Cl 


HNC(0)C2H3 


CHFj 


CH3 


0 


0 


60 


6-19 


CI 


a 


HNC(0)C2H5 


CHF2 


CHj 


H 


H 




6-20 


a 


a 


NH2 


CHF2 


CH3 


H 


H 




6-21 


a 


F 


H 


CHFj 


CH3 


0 


0 




6-22 


a 


F 


H 


CHFa 


CH, 


H 


H 




6-23 


a 


F 


H 


CHF2 


CH, 


2,4-F2- 


H 


65 














benzoyl 




6-24 


a 


F 


H 


CHFj 


CH, 


2-DaplillioyI 


H 
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TABLE VII 



TABLE Vin-continued 




No. 


X 


Y 


R 


Ri 


R2 


R3 


R4 


R5 


7-1 


a 


F 


CH3 


CH, 


CF3 


Cl 


0 


0 


7-2 


Cl 


F 


CH, 


CH3 


CF3 


Cl 


H 


H 


7-3 


a 


F 


H 


CH3 


CF3 


Cl 


H 


H 


7-4 


a 


F 


CHa 


CH3 


CF3 


CI 


COCH3 


H 


7-5 


a 


F 


CH3 


CH3 


CF3 


Cl 


benzoyl 


H 


7-6 


a 


a 


CH3 


CH3 


CF3 


Cl 


CH3 


CH3 


7-7 


a 


a 


CH3 


CH3 


CF3 


Cl 


COOCHa 


H 


7-8 


a 


a 


CH3 


CHj 


CF3 


Cl 


CONHCHs 


H 


7-9 


CN 


F 


CH3 


CH3 


CF3 


Cl 


benzoyl 


H 


7-10 


a 


H 


CH3 


CH3 


CF3 


Cl 


benzoyl 


H 


7-11 




F 


CH3 


CHzCHj 


CF3 


Cl 


benzoyl 


H 


7-12 


a 


F 


CH3 


CH3 


OCHF2 


Cl 


benzoyl 


H 


7-13 


a 


F 


CH3 


CH3 


CF3 


Br 


benzoyl 


H 


7-14 


a 


F 


CH3 


CH3 


CF3 


Cl 


2-naphthoyl 


11 


7-15 


a 


F 


CHa 


CH3 


CF3 


Cl 


cinnamoyl 


H 



TABLE VIII 



No. 


X 


Y 


W 


R4 


R5 


8-1 


Cl 


F 


OH 


0 


0 


8-2 


Cl 


F 


OH 


H 


H 


8-3 


Cl 


F 


OCHzteCH 


H 


H 


8-4 


a 


F 


OCH(ai3)2 


H 


H 


8-5 


a 


F 


O-c-pcntyl 


H 


H 


8-6 


a 


F 


OCH3 


0 


0 


8-7 


Cl 


F 


OCH3 


H 


H 


8-8 


a 


F 


OCH3 


2,4-F2-bcnzoyl 


H 


8-9 


a 


F 


OCH, 


2-naphthoyl 


H 


8-10 


a 


F 


OCH3 


4-C2H5-beiizoyl 


H 


8-11 


Cl 


F 


OCH3 


3-phcnyl-propionyl 


H 


8-12 


CN 


F 


OCHj 


2,4-F2-bcnzoyl 


H 


8-13 


Cl 


F 


OCHateCH 


2,4-F2-bcn2oyl 


H 


8-14 


a 


F 


OCHateCH 


2-iiaplithoyl 


H 


8-15 


a 


F 


OCHjC^CH 


4-C2H5-beDzoyl 


H 


8-16 


Cl 


F 


OCHjC^CH 


3-phenyl-propionyl 


H 


8-17 


CN 


F 


OCH^teCH 


2,4-F2-bcnzoyl 


H 


8-18 


a 


F 


OCH(CH3)2 
OCH(CH3)2 


2,4-F2-benzoyl 


H 


8-19 


a 


F 


2-iiaphthoyl 


H 


8-20 


a 


F 


OCH(CH,)2 


4-C2H5-beiizoyl 


H 


8-21 


a 


F 


OCH(CH3)2 


3-phcnyl-propionyl 


H 


8-22 


CN 


F 


CCHCCH,)^ 


2,4-F2-bcnzoyl 


H 


8-23 


Cl 


F 


OCH3 


COCH3 
benzoyl 


H 


8-24 


a 


F 


OCH, 


H 


8-25 


a 


F 


OCH3 


CH, 


CH3 


8-26 


a 


F 


OCH3 


COOCH, 


H 


8-27 


a 


F 


OCH3 


CONHCH, 
benzoyl 


H 


8-28 


CN 


F 


OCH3 


H 


8-29 


a 


H 


OCH, 


benzoyl 


H 


8-30 


a 


F 


OCH3 


4-vuiyl-benzoyI 


H 


8-31 


a 


F 


OCH3 


cinnamoyl 


H 


8-32 


a 


NO2 


H 


0 


0 



10 




No. 


X 


Y 


W 




Rs 


8-33 


' Cl 


H 


H 


0 


0 


8-34 


N02 


H 


H 


0 


0 


8-35 


a 


H 


H 


H 


H 


8-36 


Cl 


H 


H 


2-naphthoyl 


H 



20 



25 



30 



50 



55 



60 
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TABLE IX 






No 


X 


Y 


W 


R4 


R5 


Rs 






9-1 


Cl 


F 


OH 


0 


0 


0 


0 




9-2 


a 


F 


OH 


H 


H 


0 


0 




9-3 


a 


F 


OCH3 


0 


0 


0 


0 


35 


9-4 


a 


F 


OCH3 


H 


0 


0 


0 


9-5 


Cl 


F 


OCH3 


COCH3 


H 


0 


0 




9-6 


Cl 


F 


OCH3 


benzoyl 


H 


0 


0 




9-7 


a 


F 


OCH3 


CH, 


CH, 


0 


0 




9-8 


a 


F 


OCH3 


COOCH, 


H 


0 


0 




9-9 


a 


F 


OCH, 


CONHCH, 


H 


0 


0 


40 


9-10 


CN 


F 


OCH, 


benzoyl 


H 


0 


0 


9-11 


a 


H 


OCH, 


benzoyl 


H 


0 


0 




9-12 


Cl 


H 


H 


0 


0 


0 


s 




9-13 


a 


H 


H 


H 


H 


0 


s 




9-14 


Cl 


H 


H 


2-naphthoyl 


H 


0 


s 




9-15 


a 


F 


OCH, 


2-naphthoyl 


H 


0 


0 




9-16 


a 


F 


OCH, 


2,4-F2-benzoyl 


H 


0 


0 


45 


9-17 


a 


H 


H 


0 


0 


0 


0 




9-18 


Cl 


H 


H 


H 


H 


0 


0 




9-19 


Cl 


H 


H 


2-naphthoyl 


H 


0 


0 



TABLE X 




No. 


X 


Y 


R 


Rs 


R^ 


10-1 


Cl 


F 


H 


0 


0 


10-2 


Cl 


F 


H 


H 


H 


10-3 


Cl 


F 


CH, 


0 


0 
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TABLE X-continued 




10 



15 



No. 


X 


Y 


R 


R* 


R4 


10-4 


a 


F 


CH, 


H 


H 


10-5 


a 


F 


CH, 


COCH3 


H 


10-6 


Cl 


F 


CH3 


benzoyl 


H 


10-7 


Cl 


F 


CH3 


CHj 


CH, 


10-8 


a 


F 


CHj 


COOCH3 


H 


10-9 


a 


F 


CH3 


CONHCH3 


H 


10-10 


CN 


F 


CH3 


benzoyl 


H 


10-11 


a 


H 


CH5 


benzoyl 


H 



TABLE XI 




30 



35 



No. 


X 


Y 


W 


Ri 


R2 


Z 


11-1 


a 


F 


OCH3 


H 


CF, 


NO2 


11-2 


a 


F 


OH 


H 


CF, 


NO2 


11-3 


a 


F 


OH 


H 


CF, 


NH2 


11-4 


a 


F 


OCH3 


H 


CF, 


NH2 


11-5 


a 


F 


OCH3 


H 


CF, 


NHCH, 


11-6 


a 


F 


OCH3 


H 


CF, 


NH-2-naphthoyl 


11-7 


a 


F 


OCH3 


H 


CF, 


a 


11-8 


a 


F 


OCHj 


H 


CF, 


CHzCHQCOOCHaCH, 


11-9 


a 


F 


OH 


CHg 


CT3 


NO2 


11-10 


a 


F 


OH 


CH, 


0^3 


NHj 


11-11 


a 


F 


OCH3 


CH3 


CF, 


NH, 


11-12 


a 


F 


OCH3 


CHj 


CF, 


NHCH, 


11-13 


a 


F 


OCH3 


CH, 


CF, 


NH-2-naphthoyl 


11-14 


a 


F 


OCH3 


CH, 


CF3 


NO2 


11-15 


a 


F 


OCH3 


CH, 


. CF, 


NHCOCH, 


11-16 


a 


F 


OCH3 


CH3 


CF, 


NH-benzoyl 


11-17 


a 


F 


OCH3 


CHj 


CF, 


N-(CH3)2 


11-18 


Cl 


F 


OCH3 


CH, 


CT, 


NHCOO-phcnyl 


11-19 


a 


F 


OCH3 


CH, 


CF, 


NHOONHCH, 


11-20 


CN 


F 


OCHj 


CH, 


CF, 


2-naphthoyl'NH 


11-21 


a 


F 


OCH, 


CH, 


CH, 


2-naphthoyl-NH 


11-22 


a 


H 


OCH, 


CH, 


CF, 


2-oaplithoyl-NH 



No. 



11-23 
11-24 



45 



50 



55 



60 



65 
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TABLE Xl-continued 




X Y 



W 



Cl 

Cl 



F OCH3 
F OCH3 



CH3 
CH, 



CF3 
CF3 



CH,CHClCOOCH,CH, 



TABLE XII 



No. 


X 


Y 


w 


R4 


R5 


Rs 




12-1 


a 


F 


OH 


0 


0 


S 


0 


12-2 


a 


F 


OH 


H 


H 


s 


0 


12-3 


a 


F 


OH 


H 


H 


s 


0 


12-4 


Cl 


F 


OCH, 


H 


H 


s 


0 


12-5 


Cl 


F 


OCH, 


2-naphthoyl 


H 


s 


0 


12-6 


a 


H 


H 


0 


0 


0 


0 


12-7 


a 


H 


H 


H 


H 


0 


0 


12-8 


Cl 


H 


H 


2-naphthoyl 


H 


0 


0 


12-9 


Cl 


F 


OCH3 


COCH, 


H 


s 


0 


12-10 


a 


F 


OCH3 


benzoyl 


H 


s 


0 


12-11 


a 


F 


OCH, 


CH, 


CH3 


s 


0 


12-12 


a 


F 


OCH3 


COO-phcnyl 


H 


s 


0 


12-13 


a 


F 


OCH, 


OONHCH, 


H 


s 


0 


12-14 


CN 


F 


OCH, 


2-aaphthoyl 


H 


s 


0 


12-15 


Cl 


H 


OCH, 


2-naphthoyl 


H 


s 


0 



TABLE XIII 




No 


X 


Y 


W 


R4 


R3 


13-1 


a 


F 


OH 


0 


0 


13-2 


a 


F 


OH 


H 


H 


13-3 


Cl 


F 


OCH, 


2-naphthoyl 


H 


13-4 


Cl 


F 


OCH, 


2,4-diiluorobenzoyl 


H 


13-5 


a 


H 


H 


2-naphthoyl 


H 


13-6 


0 


F 


OCH, 


COCH, 


H 


13-7 


a 


F 


OCH, 


benzoyl 


H 


13-8 


Cl 


F 


OCH, 


CH, 


CH, 


13-9 


a 


F 


OCH, 


COO-phenyl 


H 


13-10 


a 


F 


OCH, 


CONHCH, 


H 


13-11 


CN 


F 


OCH, 


2-naphthoyl 


H 


13-12 


a 


H 


OCH, 


2-naphthoyl 


H 
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TABLE XIV 




Z 



No. 


X 


Y 


W 


Q 




R2 


R, 


Z 






14-1 


CI 


F 


OCH, 


Ql 


CH3 


CF, 


H 


<^tT r>r\ ^"tj /-"IT 
CH2CH2CO2CH2CH, 


0 


0 


14-2 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CHO=CH02CH2CH, 


0 


0 


14-3 


CI 


F 


OCH3 


Ql 


CH3 




H 








14-4 


CI 


F 




Ql 


CH3 


CF, 


H 


CH2CHCICO2C2H5 


0 




















(isomer- 1) 






14-5 


CI 


F 


OCH, 


Ql 


CH3 


CF, 


H 


CH2CnClC02C2H5 


0 




















(isomer- 2) 






14-6 


CI 


F 


OCHs 


Ql 


CH3 


CF, 


H 


CH2C,Hv,ICv>2-n-C,rl7 


0 




















(isomer- 1) 






14-7 


CI 


F 


OCH, 


Ql 


CH3 


CF, 


H 


CH2L»rlt,lv..lJ2- n-C,H.7 


0 




















(isomer-2) 






14-8 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


Cn2CndCv?2-ll-^4H9 


0 


0 


















(isomcr-1) 






14-9 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


(JI:l2^M^lv^v^2' °'^4"9 


0 


0 


















(isomer-2) 






14-10 


CI 


F 


OCH3 


Ql 


CH3 


CP, 


H 




KJ 




















(isomer- 1) 






14-11 




r 






(-H3 




ri 


i_ri2^ ri*J i^»j2" "~ 3 "11 


Q 


Q 


















(iso mc r- 2) 






14-12 


CI 


p 


OCH3 




CH3 


3 


H 


vi.2^*^^^ ' v^vy 2 ^ 1 , 


0 




14-13 


CI 


F 


OCH, 


Ql 


CH3 


CF, 


H 


(isomer- 1) 
CHaCHClCO-n-C^Hi, 


0 




















(isomer-2) 






14-14 


CI 


F 


OCHj 


Ql 


CH3 


CF, 


H 


CH2CHClC02-i-C4Hp 


0 




















(isomer- 1) 






14-15 


CI 


F 


OCHa 


Ql 


CHa 


CF, 


H 


CH2CHClC02-i-C4Hj, 


0 




















(isomer-2) 






14-16 


CI 


F 


OCH, 


Ql 


CH3 


CF, 


H 


CHjCHaCOj-i-CjHu 


0 




















(isomer- 1) 






14-17 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CHjCHaCOz-i-CjHii 


0 




















(isomer-2) 






14-18 


CI 


F 


OCH3 


Ql 


CH3 


CF3 


H 


CHjCHClCOi-t-C^Hj, 


0 




14-19 


CI 


F 


OCH3 


Ql 


CH3 


CF3 


H 


CHjCHQCO 2 — CH2C=CH 


0 




















(isomer- 1) 






14-20 


CI 


F 


OCH3 


Ql 


CH, 


CF3 


H 


C H2CrlClC-XJa — C.H2*-=CH 


0 




















(isomer- 2) 






14-21 


CI 


p 


OCH3 


on 


^M3 






^«n2^"^1^^2V'n2^' 3 


Q 


Q 


14-22 


CI 


p 


OCH3 






CF- 


H 








14-23 


CI 


p 


OCH3 


Ql 


CH3 


CF, 
^r3 


H 


CH2CHCIOO2CH2CF2CF2CF3 






















(isomer-l) 






14-24 


CI 


F 


OCH, 


Ql 


CHa 


CF, 


H 


CH2CHaC02CH2CF2CFaCF3 


0 


0 


















(isomer-2) 






14-25 


a 


F 


OCH, 


Ql 


CH3 


CF3 


H 


CHzCHClCOzCH^^H, 


0 


0 


14-26 


CI 


F 


OCHs 


Ql 


CH3 


CF3 


H 


CHaCHaCOaCHjCHjOCaHs 






14-27 


CI 


F 


OCHj 


Ql 


CH3 


CF, 


H 


CH2CHaC02CH2CH20Ph 






















(isomer-l) 






14-28 


CI 


F 


OCHj 


Ql 


CH3 


CF, 


H 


CH2CHaC02CH2CH20Ph 






















(isomer-2) 






14-29 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CHjCHClCOj— CH2CH3CN 






14-30 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CHzCHOCOsCHzCHzBrCHzB 




0 


















r (isomer-l) 






14-31 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CH2CHaC02CH2CH2BiCH2B 


0 




















r (isomer-2) 






14-32 


CI 


F 


OCH3 


Ql 


CH3 


CF3 


H 


CHzCHBrCQzCiHs (isomer 1) 




0 


14-33 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CHjCHBrCOjCjH, (isomer 2) 






14-34 


CI 


F 


CCH3 


Ql 


CH3 


CF, 


H 


CH2C(CH,)aC02C2H5 






14-35 


CI 


F 


OCHa 


Ql 


CH3 


CF, 


H 


CH2C(CH,)aC02-n-C,H7 




0 


14-36 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CH2C(CH3)aC02-n-C4Hp 






14-37 


CI 


F 


OCH, 


Ql 


CH3 


CF, 


H 


CH2C(CH,)aC02-ii-CsHii 






14-38 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CH2C(CH,)ClC02-n-QHi a 


0 




14-39 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CH2C(CH3)CIC02-i-C3H7 






14-40 


CI 


F 


OCH, 


Ql 


CH3 


CF, 


H 


CH2C(CH3)ClC02-i-C4H« 






14-41 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CH2C(CH3)aC02-CH2Ph 






14-42 


CI 


F 


OCH3 


Ql 


CH, 


CF, 


H 


CH2C(CH3)C1C02— CH=CH2 






14-43 


CI 


F 


OCHa 


Ql 


Ola 


CF, 


H 


CH2C(CH3)aC02— 






















CH2CH=CH2 






14-44 


CI 


F 


cx:h3 


Ql 


CH, 


CF, 


H 


CH2C(CH,)aC02— CHaC^CH 


0 


0 
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TABLE XIV-contiDued 




z 



No. 


X 


Y 


W 


Q 






R, 


z 


Re 


R9 


14-45 


CI 


F 


OCH3 


Ql 


CH3 


CF* 


H 


CH2C(CH,)C1C02 

CH2CF2CHF2 






14-46 


CI 


F 


OCH3 


Ql 


CH3 


CF, 


H 


CH2C(CH3)aC02— CH(CF3)2 


0 


0 


14-47 


CI 


F 


OCH3 


Ql 


CHj 


CF3 


H 


CH2C(CH3)C1C02— 
CH2ai20CH3 


0 


0 


14-48 


CI 


F 


cx:h3 


Ql 


CH3 


CF, 


H 


CH2C(CH3)C1C02— 
CH2CH2SCH3 


0 


0 


14-49 


CI 


F 


0CH3 


Ql 


CH3 


CF3 


H 


CH2C(CH3)aC02— 
tetrahydro fti rfiiry 1 


0 


0 


14-50 


CI 


F 


0CH3 


Ql 


CH3 


CF, 


H 


CH2C(CH2C02CH3)aC02C2H5 


0 


0 


14-51 


CI 


F 


0CH3 


Ql 


CH3 


CF, 


H 


CHjCCCNOCICOzCjHs 


0 


0 


14-52 


CI 


F 


H 


Q5 


CHF2 


CH, 


— 


CHjCHQCOzCaHs 


— 


— 


14-53 


CI 


p 


OCH 










v^ri2*-'rlv^W-.V^2^^**5 


0 


0 


14-54 


CI 


F 


CH,^ 


Ql 


CH3 


CF3 


H 


CH2CCICQOCH2CH3 


0 


0 


14-55 


CI 


F 


CH3 


Ql 


CH3 


CF3 


H 


CH2CCICOCCH2CH3 


0 


0 


14-56 


CI 


F 


OCH3 


Q3 


CH, 


CF, 


a 


CH2CCICOOCH2CH, 






14-57 


CI 


H 


H 


Ql 


CH3 


CF, 


H 


CO-phenyl 


0 


0 


14-58 


CI 


H 


H 


Ql 


CH3 


CF3 


H 


(cis)CHCH-2-iiaphthyl 


0 


0 


14-59 


CI 


H 


H 


Ql 


CH3 


CF, 


H 


(traas)CHCH-2-naphthyl 


0 


0 


14-60 


CI 


F 


H 


Ql 


CH3 


CF3 


H 


CH2(CI)CHCOOCH2CH3 


0 


0 


14-61 


CI 


F 


OCH3 


Q5 


CH3 


CF, 


H 


CHaCCOCHCOOCHjCH, 


0 


0 


14-62 


CI 


F 


OCH2CH3 


Ql 


CH3 


CF, 


H 


Cl 


0 


0 


14-63 


CI 


F 


OCH2CH3 


Ql 


CHj 


CF, 


H 


CH2CHCICOOCH2CH3 


0 


0 


14-64 


CI 


F 


OCH2CH3 


Ql 


CH3 


CF, 


H 


CH2CHaCOOCH2CH3 


0 


0 


14-65 


CI 


F 


OCHjCH, 


Ql 


CH3 


CF3 


H 


CHjCHacOOCHjCHjCHj 


0 


0 


14-66 


CI 


F 


cx:h2CH3 


Ql 


CH3 


CF3 


H 


CHaCHaCOOCHjCHaCH, 


0 


0 


14-67 


C! 


F 


OCH(CH3)2 


Ql 


CH3 


CF3 


H 


Cl 


0 


0 


14-68 


CI 


F 


OCH(CH3)2 


Ql 


CH3 


CF, 


H 


CHjCHaCOOCHjCH, 


0 


0 


14-69 


CI 


F 


OCH(CH3)2 


Ql 


CH3 


CF, 


H 


CH2CHCICOOCH2CH3 


0 


0 


14-70 


CHj 


H 


H 


Ql 


CH3 


CF, 


H 


CH2CHCICOOCH2CH2CH3 


0 


0 


14-71 


COOCHa 


H 


H 


Ql 


CH3 


CF, 


H 


CHaCHClCOOCHjCHaCHj 


0 


0 


14-72 


CI 


F 


OCH 


Q8 


CH3 


CF, 


H 


CH2CHaCOOCH2CH2CH3 


0 


0 


14-73 


a 


F 


cx:h3 


Ql 


CH, 


CF, 


H 


CHjOlCICOOH 


0 


0 


14-74 


Cl 


F 


0CH3 


Q9 


H 


CF, 


Cl 


NO2 






14-75 


Cl 


F 


OCHj 


Q9 


H 


CF, 


a 


NH2 






14-76 


Cl 


F 


0CH3 


Q9 


H 


CF, 


Cl 


NH-2-naphthoyl 






14-77 


Cl 


F 


0CH3 


Q9 


H 


CF, 


Cl 


CHiCHaCOOCHaCHj 







TABLE XV 




No. 


X 


Y 


W 


Ri 


R2 


R^ 


Rs 


Re 


R« 


15-1 


a 


F 


OCH3 


CH3 


CF, 


NH2 


H 


0 


0 


15-2 


Cl 


F 


OCH3 


CH, 


CF, 


c-CjH^-carbonyl-NH — 


H 


0 


0 


15-3 


a 


F 


OCH, 


CH, 


CF, 


bcnzoyl-NH— 


H 


0 


0 


15-4 


a 


F 


OCH, 


CH, 


CF, 


2,4-F2-benzoyl-NH— 


H 


0 


0 


15-5 


a 


F 


OCH, 


CH, 


CF, 


2-naphthoyl-NH— 


H 


0 


0 


15-6 


a 


F 


OCH3 


CH, 


CF, 


ethoxycarbonyl-NH — 


H 


0 


0 


15-7 


a 


F 


OCH, 


CH3 


CF, 


phenoxycarbonyl-NH — 


H 


0 


0 


15-8 


a 


F 


OCHs 


CH3 


CF, 


2,4-F^PhNHC(0)— NH— 
HsC20C(0)N(CH3)C(0)— NH— 


H 


0 


0 


15-9 


a 


F 


OCH, 


CHj 


CF, 


H 


0 


0 


15-10 


Cl 


F 


OCH, 


CH, 


CF, 


H2C=CHCH=N— 


H 


0 


0 


15-11 


Cl 


F 


OCH3 


CH, 


CF, 


c-CjH,— CH=N— 


H 


0 


0 


15-12 


a 


F 


OCH3 


CH, 


CF, 


H,CC(CH,)=N 


H 


0 


0 


15-13 


a 


F 


OCH, 


CH, 


CF, 


H,COCH2C(CH,>=N— 


H 


0 


0 
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TABLE XV-continued 




No, 


X 


Y 


W 


Ri 


R2 




R5 


Rs 


R9 


15-14 


a 


F 


OCHj 


CH3 


CF3 


H,CS CH2CH2CH=N— 


H 


0 


0 


15-15 


a 


F 


OCH3 


CH3 


CF3 


PhCH2CH=N— 


H 


0 


0 


15-16 


Cl 


F 


OCH3 


CH3 


CF3 


H5C20C(0)CH2C(CH,)=N— 


H 


0 


0 


15-17 


a 


F 


OCH, 


CHa 


CF, 


PhCH(CH3)CH=N— 


H 


0 


0 


15-18 


a 


F 


OCHj 


CH3 


CF3 


ccr 


H 


0 


0 


15-19 


a 


F 


OCH3 


CH3 


CF, 




H 


0 


0 


15-20 


Cl 


F 


OCH3 


CH3 


CF3 


2,4-F2— PhCH=N— 


H 


0 


0 


15-21 


a 


F 


OCH3 


CH3 


CF, 


F3CC(CF3)=N— 


H 


0 


0 


15-22 


Cl 


F 


OCH3 


CH3 


CF, 


2-iiaphthyl-CH=N— 


H 


0 


0 



TABLE XVI 

35 




40 



No.. 


X 


Y 


W 


Ri 


R2 


R4 


Re 


R9 


16-1 


a 


a 


H 


CH, 


CF, 


H 


0 


0 


16-2 


a 


a 


H 


CH, 


CF, 


CH, 


0 


0 


16-3 


a 


a 


H 


CH, 


CF, 


2,4-F2-ben2yI 


0 


0 


16-4 


a 


Cl 


H 


CH, 


CF, 


2,4-F2-bcnzoyl 


0 


0 


16-5 


a 


a 


H 


CH, 


CF, 


2-aaphthoyl 


0 


0 


16-6 


a 


F 


OCH3 


CH, 


CF, 


H 


0 


0 


16-7 


Cl 


F 


OCH3 


CH, 


CF, 


2-aaphthoyl 


0 


0 


16-8 


Cl 


F 


OCH3 


CH, 


CF, 


CH2-2-naphthyl 


0 


0 


16-9 


a 


F 


OCH3 


CH, 


CF, 


2-naphlhoyl 


0 


s 


16>10 


a 


F 


OCH3 


CH, 


CF, 


2-naphthoyl 


S 


0 


16-11 


CN 


F 


OCHa 


CH3 


CF, 


2-Qaphthoyl 


0 


0 


16-12 


a 


H 


OCH3 


CH3 


CF, 


2-naphthoyl 


0 


0 


16-13 


a 


F 


OCH3 


CH, 


CF, 


CONH-phenyl 


0 


0 


16-14 


a 


F 


OCH, 


CH, 


CF, 


CONHCH, 


0 


0 
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TABLE XVII 



Y^ Rj R2 R<4 Rb R9 

F OCH, CH, CF, methyl O O 

F OCH, CH, CF, isopropyl O O 

F OCH, CH, CF, benzyl O O 

F OCH3 CH, CF, 2-naphthyl O O 

F OCH, CH, CF, 2-hydroxyethyl O O 

F OCH, CH, CF, benzyl O S 



No 


X 


Y 


W 


Rt 


R2 


R4 


Rb 


R» 


17-1 


a 


F 


OCH, 


CH, 


CF, 


methyl 


0 


0 


17-2 


a 


F 


OCH, 


CH, 


CF, 


isopropyl 


0 


0 


17-3 


a 


F 


OCH, 


CH, 


CF, 


benzyl 


0 


0 


17-4 


a 


F 


OCH3 


CH, 


CF, 


2-naphthyl 


0 


0 


17-5 


Cl 


F 


OCH, 


CH, 


CF, 


2-hydroxyethyl 


0 


0 


17-6 


a 


F 


OCH, 


CH, 


CF, 


benzyl 


0 


s 


17-7 


a 


F 


OCH, 


CH, 


CF, 


benzyl 


S 


0 


17-8 


CN 


F 


OCH, 


CH, 


CF, 


benzyl 


0 


0 


17-9 


a 


H 


OCH3 


CH, 


CT, 


benzyl 


0 


0 


17-10 


a 


F 


OCHaCH, 


CH, 


CF, 


benzyl 


0 


0 



TABLE XVIII 



^H NMR data 



No. NMR(CDa„ 300MHz) ppm 



1-1 (CDC1,-»CD,OD)4.04(3H, s), 6.19(1H, s), 7.57(1H, d» J-8.6Hz) 
1-2 (DMSO-dfi), 3.30(2H, br s), 6.54(1 H, s), 8.12<1H, d, J-9.2Hz) 
1-3 (CDCl,+CD,OD)3.85(3H, s), 6.2(1 H, s), 6.58(1 H, d, J-9.4Hz) 
1-4 3.57(3H, br q, J-1.2Hz), 3.86(3H, s), 4.04(2H, br s), 6.37(1H, s), 

6.66(1H, d, J-9.4Hz) 
1-5 3.55(3H, br q, J-l.lHz), 4.04(3H, «), 6.33(1H, s), 7.51(1H, d, 

J-8.6HZ) 
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TABLE XVIII-continucd 



TABLE XVIII-continued 



NMR data 



NMR data 



No. NMRCCDCl,, 300MHz) ppm 



1-6 3.57(3H, q, J-l.lHz), 6.38(1H, s), 7.85(1H. d, J-8.OH2X 

10.57(1H, br) 

1-7 3,52(3H, q, J-0.7Hz), 3.82(3H. s), 4.13(2H, br), 6.32(1H. s). 

6,79(1H, d, J-9.1Hz) 
1-8 3.48(3H, s), 4.90(3H, br), 6.30(1H, s), 6.69(1H, d, J-^.OHz) 
1-9 (Acetonc-d6P.68(3H, br q, J-1.4Hz). 4.05(3H. s), 8.03(1H, 

d, J-9.IH2) 

1-10 3.52(3H, br s), 3.86(3H, s), 4.05(2H, br s), 4.63(2H. br s), 

6.66(1H, d, J-9.7H2) 
1-11 2.74(6H, 8), 3.57(3H, br s), 3.84(3H, s), 6.35(1H. s), 7.01(1H, 

d, J-8.8HZ) 

1-12 4.05(3H, s), 4.61(2H, s), 6.24(1H. s), 7.52(1H, d, J-S.6Hz) 
1-13 3.78(3H, s). 5.24(2H, s), 5.41(2H. br s), 6.21(1H, s), 6.56(1H, 
d, J-9,5Hz) 

1-14 1.43(3H, m), 4.06(3H, s), 4.31(2H, m), 6,32(1H, s), 7.56(1H, m) 
1-15 1.15(3H, m), 3.85(3H. s), 3.35(2H, m), 6.48(1H, s), 6.55(1H, m) 
1-16 (CDCl3+CD30D)3.55(3H, br q, J-l.lHz), 6.36(1H, s), 

6.61(1 H, d, J-92) 
1-17 3.57(3H, d, J-1.2Hz), 6.38(1 H, s), 7.67(1H, d, J-8.3Ei2), 

10.47(1H, br s) 
1-18 3.51(3H, br q, J-0.9EIz), 4.94(2H, s), 5.66(2H, br s), 

6.39(1 H, s), 6.65(1 H, d, J-9.4Hz) 
1-19 2.58(1H, m), 3.55(3H, br q, J-1.3Hz), 4.17(2H, br s), 

4.7(2H, d, J-2.4H2), 6.35(1 H, s), 6.65(1H, d, J-9.3H2) 
1-20 3.57(3H, d, J-O-SHz), 3.7S(3H, s), 4.02(2H, br s). 4.65(2H, dd, 

J-4.4, l,9Hz), 6.28(1H, dt, J-15.7, l,9Hz), 6.65(1H, d, 

J-9.3H2), 7.01(1H, dt, J-15.7. 4.4Hz) 
1-21 1.63-1.94(8H, m), 3.55(3H, s), 3.97(2H, s), 4.8(1H, m), 

6.34(1H, s), 6.65(1H, d, J-9.6Hz) 
1-22 3.54(3H, br q, J-I.IH2), 3.94(2H, br s), 5.0(2H, s), 6.34(1H, s), 

6.69(1H, d, J-9.4HZ), 7.3-7.5(SH, m) 
1-23 3.58(3H, br q, J-I.2H2), 4.15(2H, br s), 6.38(1H, s), 6.78(1H, d. 

J-9.2H2), 7.22(1 H, m), 8.36(2H, m) 
1-30 3.52(3H, br q, J-l.lHz), 3.75(3H, s), 6.31(1H, s), 7.22(1H, d, 

J-8.8HZ) 

1-31 2.87(3H, s), Z96(3H, s), 3.53(3H, s\ 3.64(3H. s), 6.30(1H, s), 

6.86(1 H, d, J-8.9HZ), 7.68(1H, s) 
1-32 1.83(4H, m), 3.21(4H, m), 3.55(3H. br s), 3.72(3H. s)» 6.34(1H, 

s), 6.86(1 H, d, J-8.9H2) 
1-33 1.27(3H. t. J-7.1HZ). 4.20(2H, q, J-7.1Hz), 6.21(1H. s), 7.62(1H, 

d, J-8.8HZ) 

1-34 1.26(3H. t. J-7.1HZ). 4.16(2H, q, J-7.1Hz), 3.53(3H, s), 6.35(1H, 

s), 7.70(1 H, d, J-8.5HZ) 
1-36 2.40(3H, d, J-l.lHz), 3.54(3H, d, J-1.3Hz), 6.33(1H, s), 7.51(1H, 

d, J-8.5HZ) 

1-37 2.23(3H, d, J-0.9Hz). 3.57(3H, d, J-l.lHz), 6.38(1H, s), 6.74(1H, 
d, J-9.4HZ) 

1-38 3.57(3H, d, J-MHz), 4.17(2H, br «), 6.37(1H, s), 6.S0(1H, t, 

J-74.0HZ), 6.72(1H, d, J-9.1Hz) 
1-40 3.56(3H, d. J-l.lHz), 3.96(3H, s), 6.36(1H, s), 7.07(1H, d, 

J-8.7Hz) 

1-41 . 3.54(3H, d, J-l.lHz), 6.38(1H, s), 6.89(2H, m), 7.00(1 H, dd, 
J-7.9, 1.5H2), 7.26(1H, td, J-7.7. 1.5Hz), 7.85(2H, br s) 

1-42 3.55(3H, d, J-1.2Hz), 6.38(1H, s). 7.38(1H. dd, J-7.9, 1.4Hz), 
7.66(1H, Id, J-7.9, 1.4Hz), 7.79(1H, td. J-7.9, 1.4Hz). 8.27(1H, 
dd, J-7.9, 1.4Hz) 

1-43 3.56(3H, d, J-l.lHz, 6.39(1 H, s), 7.58(1H, d J-8.2Hz), 8.05(1H. 

dd, J-8.2, 1.8Hz), 8.54(1 H, d, J-1.8Hz) 
1-44 3.57(3H, d, J-I.IH2), 6.39(1H, s), 7.13(3H, m) 
1-45 3.58(3H, d, J-I.2H2). 6.38(1H, e), 7.87(1 H, s), 10.61 (IH, br s) 
1-46 3.55(3H, d, J-1.2Hz), 3.93(3H, s), 6.37(1H. s), 7.27(2H, m), 

7.77(1H, dd, J-2.1, I.OH2) 
1-47 3.5C(3H, d, J-0.9HZ), 3.81(3H, s), 3.96(2H, s), 6.31(1H, s), 

6.88(1 H, s) 

1-48 1.27(3H, t, J-7.1HZ, 1.58(3H, d, J-6.8Hz), 3.55(3H, d, J-l.lHz), 

3.64(2H, br s), 4.22(2H, m), 4,70(1H, q. J-6.8Hz), 6.36(1 H, s), 

6.38(2H, m), 6.88(1H, d, J-9.2Hz) 
1-49 1.29(3H, t, J-7.IH2), 1.68(3H, d, J-6.8Hz), 3.54(3H, d, J-l.OHz), 

4.26(2H, m). 4.82(1H. q, J-6.8Hz). 6.36C1H, s). 7.25(2H, m), 

7.74(1H, m) 

1-50 3.57(3H, q, J-1.2H2), 6.38(1H, s), 6.65(1H, i, J-71,lHz), 
7.37(1 H, dd, J-9.3, 2.7Hz), 7.85(1H, dd, J-2.7, 2.5Hz) 

1-51 3-49(3H, d, J-l.OHz), 6.30(3H, m). 6.42(1H, t. J-73.2Hz), 
7.8(2[i, br s) 



No. NMR(CDa3, 300MHz) ppm 



10 



15 



20 



1-52 3.57(3H, d. J-1.2Hz), 6.40(1 H. s), 7.57(1H, d, J-8.2Hz), 8.04<1H, 

dd, J-8.2, I.6H2), 8.53(1H, m) 
1-53 1.27(1.5H, t, J-7.IH2), 1.28(1.5H, t, J-7.IH2), 1.44(1.5H, d, 
J-6.9HZ), 1.45(1. 5H, d, J-6.9Hz), 3.58(3H, 5). 4.08(1H, m), 
4.20(2H, q, J-7.1Hz), 439(0.5H, d, J-7.2Hz), 4.43(0.5H, d, 
J-7.2HZ), 6.26(1 H, m), 6.39(2H, m), 6.50(1H, I, J-73.3Hz) 
1-54 1.27(1.5H, t, J-7.1Hz), 1.28(1 .5H, t, J-7.1Hz), 1.44(1.5H, d, 
J-6.9HZ), 1.46(1. 5H, d, J-6.9H2), 3.57(3H, m), 4.11(1H, m), 
4.22(2H, m), 4,35(0.5H, d, J-7.4Hz), 4,43(0.5H, d, J-7.1Hz), 
6.36(0.5H, s), 6.38(0.5H, s), 6.49(1H. m), 6.62(1H, dd, J-9.1, 
2.0Hz) 

1-55 1.22(1.5H, t, J-TlHz), 1.23(1 .5H, t, J-7.1Hz), 1.36(1.5H, d, 
J-6.9HZ), 1.38(1 .5H, d, J-6.9Hz), 3.55(3H, m), 3.82(1 .5 H, s), 
3.86(1.5H, s), 4.0-4.4(4H, m), 6.36(1H, a), 6.76(0.5H, d, 
J-9.1 Hz), 6.79(0.5H, d, J-9.1 Hz) 
1-56 4.73(2H, br s), 5.50(3H, br), 6.16(1H, s), 6.53(1H, d, J-9.3Hz) 
1-57 4.42(2H, br s), 4.70(2H, br s), 4.72(2H, s), 6.16(1H, s), 6.60(1H, 
d, J-9.1HZ) 

1-58 3.77(3H, s), 4.64(2H, br s). 4.87(2H, s), 5.28(2H, 

br 8). 6.17(1H, s), 6.52(1H. d, J-9.2Hz) 
1-59 1.29(3H, t, J-7.1HZ), 3.55(3H, q, J-l.OHz), 4.23(2H, q, 

J-7.1HZ), 4.64(2H, s), 4.82(2H, br s), 6.35(1H, s), 6-60(lH, d, 

J-9.2HZ) 

25 1-60 1.27(3H, t, J-7.1Hz), 1.659(1.5H, d, J-7.0Hz), 1.666(1.5H, d, 
J-7.0HZ), 355(3H, s), 4.20(2H. q, J-7.1Hz). 4.73(1H, m), 
6.346C0.5H, s), 6.355(0,5H, s), 6.61(1H, d, J-9.3Hz) 
1-61 1.41(3H, t, J-7.0HZ), 3.52(3H, q, J-l.OHz), 4.04(2H, q, 

J-7,0Hz), 4.10(2H, br s), 6.32(1H, s), 6.62(1H, d, J-9.5Hz) 
1-62 1.16(3H, t, J-7.1HZ), 1.42(3H, t, J-7.1Hz), 2.99(2H, q, J-7.1Hz), 
3.57(3H, q, J-l.lHz), 4.03(2H, q, J-7.1Hz), 4.14(1H, br s), 
6.35(1H, s), 6.63(1 H, d, J-9.4Hz) 
1-63 1.35(6H, d, J-6.2Hz), 3.55(3H, q, J-1.2Hz). 3-95(2H, br s), 

4.50(1 H, q, J-6.2Hz), 6.34(1 H, s), 6.66{m, d, J-9.4Hz) 
1-64 1.06(3H, t, J-6.3HZ), 1.37(6H, d, J-6.2Hz), 3.57(3H, q, J-1.2Hz), 
3.83(2H. br s), 4.52(1H, q, J-6.2EiE), 6.35(1H, s), 6.70(1H, d, 
J-9.3HZ) 

1-65 7.62(1H, d, J-8.5Hz), 8.37(1H, 2d, J-2.6Hz, 8.4Hz), 8.83(1H, d, 
J-Z6HZ) 

1-66 3.56(3H, s). 6.37(1 H, s), 6.86(1H, d, J-8.4Hz), 7.77(1H. d, 

J-8.4HZ), 10.75(1H, broad) 
1-67 3.56(3H, s), 6.37(1 H, s), 8.55(1H, s) 

1-68 3.56(3H, sX 6.39(1 H, s), 7.45(1H, d, J-8.7H2), 7.64(1H, 2d, 

J-1.7H2, 8.7Hz), 8.13(1 H, d, J-1.7Hz) 
1-69 4.15(3H, s), 6,14(1H, a), 8.51(1H, s), 12.8(1H, broad) 
1-70 6.26(1H, s), 7.62(1H, 2d, J-6.1Hz, 8.3H2, 8.3(1H, broad) 
1-71 3.56(3H, s), 4.8(3H, broad), 6.38(1 H, s), 6.59(1H, d, J-8,7Hz), 

6.85(1H, d, J-8.7H2) 
1-72 3.56(3H, s), 3.89(3H, s), 6.37(1H, a), 6.75(1H, d, J-8.7Hz), 
6.87(1H, d, J-8.7HZ) 

1- 73 3.55(3H, s), 3.75(2H, s), 6.36(1H, s), 6.73(2H, m), 7.01(1H, 2d, 
J-Z4HZ, 6.9Hz) 

2- 1 2.04(3H, s), 3.57(3 H, br q, J-l.lHz), 3.86(3H, s), 6. 30(1 H, s), 
7.22(1H, d, J-9.6HZ) 

2-2 2.29(3H. s), 2.33(3H, s), 3.53(3H, br s), 3,78(3H, s), 6.3(1H, s), 

7.42(1H, d, J-8.8HZ) 
2-3 1.14(9H, 8), 3.56(3H, s), 3.82(3H, a), 6.29(1H, s), 7.19(1H, d, 

J-9.0HZ), 7.61(1H, br s) 
2-4 3.49(3H, br q, J-l.OHz), 3.75(3H, s), 5.70-5.79(2H, m), 6.26(1H, 

8), 6.40-6.55(4H, m), 7.42(1H, d, J-8.7Hz) 
2-5 1.95(3H, s), 3.55(3H, br s), 3.84(3H. s), 5.45(1 H, s), 5.70(1H, b), 

6.27(1H, s), 7.20(1 H, d, J-9.0Hz), 7.62(1H, br s) 
2-6 1.90(3H, 8), 1.91(3H, s), 3.49(3H, br s), 3.79(3H, s), 5.46(2H, s), 

5.64(1H, a), 5. 66(1 H, s), 6.27(1 H, s), 7.30(1 H, d, J-8.8Hz) 
2-7 1.86(3H, a), 2.05(3H, s), 3.56(3H, br s), 3.82(3H, s), 5.66(1 H, 

br 8), 6.27(1H, s), 7.1 7(1 H, d, J-9.0Hz), 7.23(1H, br s) 
2-8 1.85(6H, m), 2.12(6H, m), 3.47(3H, br q, J-l.OHz), 3.77(3H, s), 

5.91(1H, m), 5.98(1H, m). 6.25(1H, s), 7.34(1H, d, J-8.7Hz) 
2-9 (CDCl3+CD30D)3.86(3H, s), 6.1 6(1 H, s), 7.37(1H, d, J-8.9Hz) 
2-10 3.54(3H, br s), 3.86(3H, s), 6.31(1H. a), 7.32(1H, d, J-9.0Hz) 
2-11 (CDCl3+CD50D)3.S5(3H. br a), 4.87(2H, a), 6.35(1H. a), 7.44(1H, 
d, J-8.7H2) 

2-12 (CDCl3+CD30D)3.59(3H, br s), 3.87(3H, s), 7.37(1H, d, 
J-8.8HZ) 

65 2-13 3.56(3H, br q, J-l.lHz), 3.89(3H, 8), 4.08(2H. a), 6.3(1H, a), 
7.25(1H. d, J-9HZ) 
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TABLE XVIII^ntinucd 



NMR data 

No. NMR(CE)a3, 300MHz) ppm 



2-14 3.52(3H, br q, J-l.lHz), 3.74(2H, m), 3.85(3H, s), 6.39(1H, s), 

7.53(1H, d, J-9.3Hz). 9.03(1H, m) 
2-15 3.56(3H, s), 3.91(3H, s), 3.95(3H. s). 6.29(1H, s), 7.24(1H, d. 

J-9.0HZ), 9.00(1 H, s) 
2-16 1.27(3H, t, J-7.1HZ), 1.28(3H, I, J-7.1Hz), 3.42(2H, s), 3.S7(3H, 

br s), 4.04(2H, s), 4.10-^.30(4H, m), 6.40(1H, s\ 7.33(1H. d, 

J-9.8H2), 8.07(1 H, s) 
2-17 0.95(2H, m), 1.10(2H, m), 1.50(1H, m), 3.55(3H, s), 6.37(1H, s), 

7.22(1H, d, J-9.OH2), 7.92(1H, br s), 8.41(1H, br, s) 
2-18 0.70-1.20(8H, m), 1.96(1H, m), ^15(1H, m), 3^4(3H, br s), 

3.75(3H, s), 6.35(1 H, s), 7.38(1H, d, J-8.6Hz) 
2-19 1.40(5H, m), 1.70(5H, m), 2.25(1H, m), 3.32(3H, a), 3.82(3H, s), 

6.34(1 H, s), 7.17(1H, d, J-9.0Hz), 7.68(3H, s) 
2-20 1.20(1 OH, m), 1.70(1 OH, m), 2.50(2H, m), 3.50(3H, s), 3.68(3H, 

s% 631(1H, s), 736(1H, m) 
2-21 3.37(3H, s), 3.44(3H, s), 3.55(3H, br b), 4.18(3H. s). 6.33(1H, s), 

7.43(1H, d, J-8.8HZ) 

3.2(3H, s), 3.55(3H, s), 3.96(3H, s), 6.35(1H, s), 6.48(1H, br s). 

7.29(1H, d, J-8.8HZ) 
2-22 3^2(3H, br s), 3.64(3H, s), 6.29(1H, s), 6.85(1H, d, J-^.lHz), 

7.4(5H. m), 7.68(1H, s) 
2-23 2.39(3H, s), 3.S2(3H, s), 3-82(3H, s), 6.23(1H, s), 7.20(1H, d, 

J-9.0Hz), 7.32(2H, m), 7.53(2H, m), 8.02(1 H, s) 
2-24 2.42(3H, s), 3.53(3H, s), 3.82(3H, s), 6.22(1 H, s), 7.20(1 H, d, 

J-9.OH2), 7.26(2H, d. J-7.8HZ), 7.67(2H, d, J-7.8Hz), 

7.91(1H, s) 

2-25 2.32(3Hx2, s), 3.28(3H, s), 3.82(3H, s), 6.02(1H, s), 7.10(4H, d, 

J-7.9HZ), 7.26(1 H, d, J-9.0Hz), 7.73(4H, m) 
2-26 2.40(3H, s), 3.44(3H, s), 3.54(3H, d, J-l.lHz), 6.29(1 H, s), 

6.55(1 H, br s), 7. 18(1 H, d J-8.9H2), 7.25(2H, d. J-8.3H2). 

7.68(2H, d, J-8.3H2) 
2-27 1.26(3H, t, J-7.7H2), 2,71(2H, q, J-7.7Hz), 3.54(3H, s), 

3.83(3H, s), 6.23(1 H, s), 7.21 (IH, d, J-9.0Hz), 7.29(2H, d, 

J-8.2HZ), 7.70(2H, d, J-8.2Hz), 7.86(1 H, br s) 
2-28 1.26(3H, t, J-7.6Hz), 2.71(2H, q, J-7.6Hz), 3.51(3H, br s), 4.78 

(2H, s), 6.25(1H, s), 7.28(3H, m), 7.73(2H, m). 7.84(1H, br s) 
2-29 0.95(6H, t, J-7.2Hz), 1.66(4H, m), 2.64(4H, m), 3.53(3H, br s), 

3.83(3H, s), 6.23(1 H, s), 7.21(1H, d, J-9.3Hz), 7.27(4H, m), 

7.70(2H, m), 8.00(2H, m) 
2-30 1.35(9H, 8), 3.55(3H, s), 3.83(3H, s), 6.23(1H, s), 7.20(1 H, m). 

7.49(2H, d, J-8.6Hz), 7.73(2H, d, J-8.6Hz), 7.88(1H, br s) 
2-31 3.54(3H, s), 3.83(3H, s), 5.40(1 H. d, J-10.9Hz), 5.87(1H, d, 

J-17.6Hz), 6.78(1H, dd, J-17.6, 10.9Hz), 7.22(1H, d, 

J-9.0HZ), 7.49(2H, d, J-8.2Hz), 7.75(1 H, d, J-82Hz), 

8.01(1 H, br s) 

2-32 2.31(3H, s), 2.32(3H, s), 3.54(3H, d, J-l.OHz), 3.82(3H, s), 6.23 

(IH, 8), 7.19(1 H, d, J-9.1HZ), 7.22(1 H, d, J-7.8Hz), 7.50(1 H, 

dd, J-7.8, 1.7Hz), 7.56(1H. br s), 7.86(1H, br s) 
2-33 3.62(3H, s), 3.84(3H, s), 6.25(1 H, a), 7.25(1 H, d, J-8.9H2), 7.75 

(2H, d, J-8.3HZ), 7.89(2H, d, J-8.3Hz), 7.92(1 H, br s) 
2-34 3.54(3H, br s), 3.84(3H, s), 6.26(1H, s), 7.30(1H, d, J-9.3Hz), 

7.72(4H, m), 7.94(2H, m), 8.17(2H, m) 
2-36 3.56(3H, d, J-l.lHz), 3.85(3H, s), 4.64(2H, s), 6.25(1H, s), 

7.24(1 H, d, J-9.0HZ), 7.52(2H, d, J-8.3H2), 7.79(2H, d, 

J-8.3Hz), 7.91 (IH. br s) 
2-37 3.53(3H, s), 3.83(3H, s), 6.25(1H, s), 7.20(1H, d, J-9.0Hz), 

7.45(3H, m), 7.63(4H, m), 7.84(2H, d, J-8.2H2), 8.13(1H, s) 
2-38 3,32(3H, s), 3.86(3H, s), 6.08(1 H, s), 7.52(15H, m), 7.95(4H, m) 
2-39 3.56(3H, br s), 3.89(3H, s), 6.27(1H, s), 7.15-7 J}(2H, m), 

7.24(1 H, d, J-9.1Hz), 7.54(1H, m), 7.92(1H, m), 8.43(1H, 

br d, J-13.8HZ) 

2-40 3.53(3H, br s), 3.83(3H, s), 6.23(1H, s), 7.12(2H. m), 7.22(1H, 

d, J-9.1HZ), 7.79(2H. m), 7.97(1 H, br s) 
2-41 3.57(3H, br q, J-l.lHz), 3.9(3H. s), 6.29(1 H. s), 7.2(1 H, m), 

7.26(1 H. d, J-9.1HZ), 7.36(1H, m), 7.63(1H, m), 8,29(1H, d, 

J-ll.lHz) 

2-42 3.56(3H, br s), 3.89(3H, s), 6.27(1H, s), 6.97(2H, m), 7.25(1H, 

d, J-9H2), 7.97(1H, m), 8.37(1H, br d, J-13.3Hz) 
2-43 3.44(3H, br s), 3.96(3H, s), 6.24(1H. s), 6.64(2H, m), 6.86(2H, 

m), 7.35(1H, d, J-8.8Hz), 7.78(2H, m) 
2-44 3.88(3H, s), 6.26(1H, s), 6.98(2H, m), 7.23(1H, d, J-9H2), 

7.96(1 H, m), 8.46(1 H, m) 
2-45 3.43(3H. br q, J-1.3H2), 5.1(2H. a), 6.36(1H, a). 6.9-7.15(4H, m), 

7.77(1 H, d, J-9.1HZ), 7.7-7.9(2H, m) 
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2-46 3.52(3H, s), 3.91(3H, s), 6.75-7.05(2H, m), 6.95(1H. s), 7.39(1H. 

d, J-8.9Hz), 8.03(1 H, m), 8.56(1 H, m) 
2-47 3.55(3H, br s), 3.91 (3H, s), 6.32(1 H. s), 6.93(2H, m). 7.25(1H. d. 

J-8.9HZ), 7.39(1 H. m), 8.03(1H, br s) 
10 2-48 3.55(3H, br q, J-l.OHz), 3.83(3H, s), 6.26(1H, s), 7.24(1H, d, 

J-9.1HZ), 7.25(1H, m), 7.54(1H, m), 7.65(1H, m). 8.05(1H, br a) 
2-49 3.39(3H, br s), 3.77(3H, a), 6.1(1H, s), 7.10-7.40(2H, m), 

7.34(1H, d, J-8.8H2), 7.60-8.00(4H, m) 
2-50 3.54(3H, br s), 3.81(3H, a), 6.26(1H, s), 7.01(1H, m), 7.25(1H, d, 

J-9.3HZ), 7.31(2H, m), 8.28(1H, a) 
15 2-51 3.43(3H, br a), 3.79(3H, a), 6.15(1H, a), 6.95-7.75(7H, m) 
2-53 3.56(3H, d, J-I.2H2), 3.91(3H, a), 6.32(1H, a), 7.26(1H, d, 

J-9.0HZ), 7.35(1H, ddd, J-8.6, 6.1, 2.5Hz), 7.42(2H, m), 

7.52(1H, dd, J-7.4, 1.2Hz), 7.83(1H, br a) 
2-54 3.53(3H, a), 3.82(3H, a), 6.26(1H, a). 7.22(1H, d, J-9.0Hz), 7.39 

(IH, dd, J-7.8, 7.9Hz), 7.53(1H, m). 7.62(1H, m), 7.77(1H, m), 

8.06(1H, br a) 

^ 2-55 3.36(3H, s), 3,81(3H. a), 6.11(1 H, a), 7.30(3H, m), 7.43(2H, m), 
7.76(4H, m) 

2-56 3.53(3H, a), 3.83(3H, a), 6.23(1H, a), 7.23(1H, d, J=9,0H2), 

7.44(2H, d, J-8.7H2), 7.72(2H, d, J-8.7Hz), 7.92(1H, s) 
2-57 3.32(3H, 5), 3.78(3 H, s), 6.06(1 H, a), 7.34(5H, m), 7,80(4H, m) 
2-58 3.56(3H, d, J-l.OHz), 3.89(3H, a), 6.32(1H, s), 7.27(1 H, d, 
25 J-9.0HZ), 7.31(1 H, dd, J-8.1, 1.9 Hz), 7.47(2H, m), 

7.92(1H, br a) 

2-59 3-55(3H, d, J-l.lHz), 3.84(3H, s), 6.25(1H, a). 7.25(1H, d, 

J-9.1Hz), 7.54(1 H, d, J-8.3H2), 7.60(1 H, dd, J-8.3, 2.0Hz), 

7.88(1H, br s), 7.89(1H, d, J-2.OH2) 
2-60 3.54(3H, br s), 3.83(3H, a), 6.26(1 H, a), 7.24(1 H, d, J-9.0Hz), 
30 7.34(2H, m), 7.65-7 .75(2H, m), 7.92^.25(4H, m) 

2-61 3.53(3H, s), 3.82(3H, a), 6.23(1H, a), 7.22(1H, d, J-9.0Hz), 

7.61(4H, m), 7,95(1 H, a) 
2-62 3.33(3H, s), 3-80(3H, a), 6.06(1 H, a), 7.31 (IH, d, J-9.0Hz), 

7.51(4H, m), 7.73(4H, m) 
2-63 3.54(3H, d, J-l.lHz), 3.83(3H, s), 3.87(3H, s), 6.22(1 H, s), 
35 6.95(2H, d, J-8.8H2), 7.21(1H, d, J-9.1Hz), 7.75(2H, d, J-8.8Hz), 

7.78(1H, br. a) 

2-64 1.44(3H, t, J-7.0Hz), 3.52(3H, s), 3.82(3H, s), 4.06(2H, q, 
J-7,0Hz), 6.22(1 H, a), 6.90(2H, d, J-9.0Hz), 7.20(1 H, d, 
J-9.0H2), 7.73(2H, d, J-9.0Hz), 7.9 1(1 H, a) 
2-66 3.55(3H, d, J-l.OHz), 3.84(3H, s), 6.25(1H, s), 7.25(1H, d, 
^ J-9.1Hz), 7.51(2H, d. J-8.6Hz), 7.85(2H, d, J-8.6Hz), 

^ 7.88(1H, br a) 

2-67 3.85(3H, a), 6.22(1H, a), 7.25(1H, d, J-9.9Hz), 7,76(2H, d, 

J-8.4Hz), 7.S5(2H, d, J-8.4Hz), 7.96(1 H, br a) 
2-69 3.40(3H, br s), 3.79(3H, a), 6.12(1H, a), 736(1 H, d, J-«.7Hz), 

8.06(4H, m), 8.25(4H, m) 
2-70 3.50(3H, br a), 3.87(3H, a), 6.32(1H, a), 7.51(1H. d, J-8.8Hz), 
^5 9.07(2H, m), 9.12(1H, m), 9.91(1H. br a) 

2-71 3.33(3H, a). 3,77(3H, s). 7.20(4H, m), 7.31(1H, d. J-8.8Hz), 
7.92(4H, m) 

2-72 3.54(3H, a), 3.83(3H, a), 6.24(1H, a), 7.25(3H, m), 7,82(2H, m), 
8.02(1H, a) 

2-73 3.54(3H, br a), 3.83(3H, s), 6.05(2H, a), 6.23(1H, a), 6.85(1H, d, 
50 J-7.8Hz), 7.21(1 H, d, J-8.8H2), 7.25-7.34(2H, m). 

7.80(1H, br a) 

2-74 3.52(3H, a), 3.84(3H, a), 6.25(1H, a), 7,24(1H, d, J-9.0Hz), 

7.50(4H, m), 7.90(3H, m), 8.20(1H, br a) 
2-75 3.64(3H, s), 3.85(3H, a), 6.24(1 H, s), 7.24(1 H, d, J-9.0Hz). 

7.80(7H, m), 8.32(1 H, s) 
55 2-76 3.87(3H, s), 6.1 (IH, a), 7.31 (IH, d, J-9.0Hz), 7.60(2H, m), 

7.80-8.05(5 H, m), 8.38(1 H, a) 
2-77 3.83(3H, a), 4.69(2H, s), 6.21(1 H, a), 7.35(1H, d, J-8,9H2), 

7.50-7.60(3 H, m), 7.80-7.85(4H, m), 8.07(1H, a) 
2p78 3.56(3H, s), 3.86(3H, s), 6.28(1 H, s), 6.49(1H, d, J-15.6Hz), 

7.21(1H, d, J-9.0HZ), 7.39(4H, m), 7.50(2H, m), 7.63(1H, d, 

J-15.6H2) 

°" 2-79 3.57(3H,8),3.86(3H, a), 6.28(1 H, a), 6.54(1 H,d,J-15.7Hz), 

6.84-6.94(3 H, m), 7.22(1H, d, J-9.0Hz), 7.36 (IH, br s), 

7.48(1H, q, J-7.7H2), 7.67(1H, d, J-15.7Hz) 
2-80 2.41(3H, 8), 3.57(3H, a), 3.86(3H, s), 6.29(1 H, a), 6.40(1 H, d, 

J-15.4Hz), 7.19-7.32(4H, m), 7.33(1H. br a), 7.53(1H, d, 

J-7.2HZ). 7.93(1H. d, J-15.4Hz) 
65 2-81 2.12(3H, d, J-13Hz), 3.57(3H. d, J-0.9Hz), 3.88(3H, a), 6.29(1H, 

a), 7.20(1H. d. J-9.1Hz), 7.36(5H. m), 7.66(1H, br a) 
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2-82 3.57(3H, br s), 3.85(3H, s), 6.29(1H, s), 6,48(1H. d, J-15.6H2), 
7.16(1H, d, J-9.0HZ), 7.28(2H. m), 7.40(1H. dd. J-7.9, 1.6Hz), 
7.53(1 H, dd, J-7.4, 1.6Hz), 7.67(1H. br s). 7.98(1H, d, 
J-15.6HZ) 

2-83 3.46(3H, br s), 3.83(3H, s), 6.24(1 H, s), 6.80(1 H, d, J-15.5Hz), 
6.91(1H, d, J-15.5HZ), 7.30(4H, m), 7.39(2H, m), 7.45(1H, d, 
J-8.8HZ), 7.56(1 H, dd, J-7.6, 1.8Hz), 7.59(1 H, dd, J-7.6, 
1.8Hz), 8.18(1 H, d, J-15.5Hz), 8.20(1H, d, J-15.5Hz) 

2-84 3.56(3H, br s), 3.84(3H, s), 6.29(1 H, s), 6.45(1H, d, J-15.6H2), 
7.18(1H, d, J-9.0HZ), 7.54(2H, d, J-8.6Hz), 7.40(2H, d, 
J-8.6HZ), 7.55(1 H, d. J-15.6Hz), 7.59(1H, br a) 

2-85 3.56(3H, br s), 3.84(3H, s), 3.85(3H, s), 6-28(1 H, s), 6.35(1H, d, 
J-15.5H2), 6.89(2H, d, J-8.7Hz), 7.19(1H, d, J-9.0H2), 
7.35(1 H, br s), 7.45(2H, d, J-8.7Hz), 7.58(1 H, d, J-l5.5Hz) 

2-86 2.60(2H, q, J-7.7Hz), 2.91(2H, t, J-7.7Hz), 3.56(3H, a), 3,e9(3H, 
&\ 6.26(1H, a), 7.1-7.3(6H, m) 

2-87 2.66(2H, m), Z92(2H, m), 3.55(3H, s), 4.52(2H, s), 6.28(1H, s), 
7.1-7.4(6H, m) 

2-88 1.90(2H, tt, J-7.5, 7.4Hz), 2,29(2H, d, J-7.4H2). 2.61(2H, t, 

J-.7.5H2). 3.52(3H. d, J-0.7Hz), 3.84(3H. a). 6.28(1H, a), 

7.13-7.32(7H, m) 
2-89 3.54(3H, s), 3.82(3H, s), 4.02(2H, s), 4.55(2H, s), 6.15(1 H, s), 

7.16(1H, d, J-9.0HZ), 7.4(5H, m), 8.55(1 H, s) 
2-90 3.56(3H, d, J-l.lHz), 3.87(3H, s), 6.26(1H, s), 6.55(1H, dd, 

J-3.6, 1.8Hz), 7.17(1H, dd J-3.6, 0.5Hz), 7.22(1H, d, 

J-9.1HZ), 7.54(1H, dd, J-1.8, 0.5Hz), 8.18(1H, br s) 
2-91 2.25(3H, s), 3.46(3H, s), 3.81(3H, s), 6.25(1H, s), 6.39(1H, s), 

7.18(1 H, d, J-9.0Hz), 7.39(1H, s), 8.30(1 H, s) 
2-92 3.56(3H, d, J-O.8H2). 3.85(3H, s), 6.28(1 H, s), 6.39(1H, d, 

J-15.2HZ), 6.48(1H, dd J-3.4, 1.8Hz), 6.60(1H, d, J-3.4Hz), 

7.19(1H, d, J-9.0HZ), 7,34(1H, br s), 7.40(1H, d, J-15.2Hz), 

7.48(1 H, d, J-I.8H2) 
2-93 3.45(3H, s), 3.66(3H, a), 3.80(2H, a), 6. 16(1 H, a), 7.00(4H, m), 

7.55(1 H, br s) 

2-94 2.46(3H, s), 3.56(3H, s), 3.88(3H, s), 6.26(1 H, s), 6.94(1 H. m), 

7.20(1 H, d, J-9.0Hz),7.36(lH, m), 7.65(1H, s) 
2-95 2.45(3H, s), 3.47(3H, s), 3.78(3H, s), 6.17(1 H, s), 6,70(1 H, m), 

7.13(1 H, d, J-9.0HZ), 7.32(1H, m), 7. 63(1 H, s) 
2-96 2-41(6H, s), 3.26(3H, s), 3.78(3H, s), 5.97(1H, s), 6.59(2H, m), 

7.24(1 H, d, J-9.0HZ), 7.39(2H, m) 
2-97 3.31(3H, b), 3.84(3H, s), 6.03(1H, s), 7.05(2H, m), 7.40(2H, m), 

7.70(3H, m) 

2-98 3.54(3H, s), 3.84(3H, s), 6.25(1H, s), 7.25(1H, d, J-9.7Hz), 

7.41(1 H, dd, J-7.7, 4.8Hz), 8.01 (IH, d, J-7.7Hz), 8.32(1H, br a), 

8.78(1 H, br s), 9.01(1 H, br s) 
2-100 3.42(3H, q, J-l.OHz), 3.79(3H, a), 6.12(1H, s), 7.35(1H, d, 

J-8.6HZ), 7.56(1H, d, J-8.0Hz), 739(1H, d, J-8^Hz), 

8.15(1 H, dd, J-8.0, 2.2Hz), 8.16(1H, dd, J-8.0, 2.2Hz), 

8.77(1 H, d, J-2.2H2), 8.91(1H, d, J-2.2Hz) 
2-101 3.59(3H, br q, J-I.2H2), 6.36(1H, s), 6.99(1 H, dd, J-4-9, 8.3Hz), 

7.27(1H, d, J-8.7Hz), 8,44(1H, dd, J-1.7, 4.8Hz). 8.6(1H, dd, 

J-1.7, 83Hz), 9.79(1 H, br s) 
2-102 (CDa3+CD30D)3.54(3H, br s), 6.33(1H, a), 6.82(1H, t, J-5.0Hz), 

7.2(1 H, d, J-8.8HZ), 8.38(2H, d, J-5.0Hz) 
2-103 3.55(3H, q, J-l.OHz), 3.89(3H, a), 6.26(1 H. s), 7.22(1H, d, 

J-9.1Hz), 7.45(3H, m), 7.83(3H, m), 7.99(1H, br a) 
2-104 3.58(3H, a), 3.92(3H, s), 6.26(1H, a), 7.20(1H, d, J-9.0Hz), 

7.65(1H, m), 7.85(2H, m), 8.17(2H, m), 8.33(1H, m), 10.05(1H, a) 
2-105 3.60(3H, br a), 3.92(3H, s), 6.27(1H, s), 7.27(1H, d, J-9.0Hz), 

7.93(2H, m), 8.20(2H, m), 9.60(1 H, s), 10.12(1H, a) 
2-106 3.56(3H, q, J-0.7H2), 3.86(3H, a), 6.27(1 H, s), 6.95(2H, m), 

7.41(1 H, d, J-8.7H2), 7.95(1H, m) 
2-113 3.56(3H, q, J-l.OHz), 3.86(3H, a), 6.26(1H, d, J-15.2Hz), 

6.28(1 H, 8), 7.05(1 H, dd, J-S.O, 3.6Hz), 7.20(1 H. d, J-9.0Hz). 

7.25(1 H, d, J-3.6Hz), 7.27(1H, br a), 7.38(1 H, d, J-5.0Hz), 

7.75(1 H, d, J-15.2Hz) 
2-114 3.56(3H, d, J-0.9Hz), 6.40(1 H, s), 7.28(1 H, d, J-9.21Hz), 

7.50-7.65(2H, m), 7.70-7.80(1 H, m), 7.80-8.0(3H, m), 

8.35(1 H, m), 8.63(1 H, br a) 
2-115 3.54(3H, d, J-0.9Hz), 6.24(1H, a), 6.51(1 H, I, J-73.1Hz), 

7.32(1 H, d, J-8.8Hz), 7.50-7.65(2H, m), 7.70-7.82(1 H, m), 

7.85-7.95(3H, m), 8.07(1 H, br a), 8.29(1 H, br a) 
2-116 2.09(3H, a), 2,14(3H, a), 3.50(3H, d, J-l.OHz), 3.79(3H, a), 4.8- 

5.0(4H, m). 6.29(1H, a), 7.47(1H, d, J-8.9Hz) 
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2-117 2.18(3H, 8), 3.56(3H, d, J-l.lHz), 3.86(3H, a). 4.58(2H, a), 

6.30(1 H, s), 7.24(1 H, d, J-9.0Hz) 
2-118 1.40(3H, t, J-7.IH2), 3.56(3 H, d, J-l.OHz), 3.91 (3 H, s), 

4.39(2H, q, J-7.1Hz), 6.29(1H, a), 7.25(1H, d, J-9.1Hz), 
10 9.01(1H, brs) 

2-119 3.54(3H, s), 3.72(3H, a), 4.56(2H, s), 6.24(1H, a), 6.85-7.40(6H, 

m), 8.50(1 H, br s) 
2-120 3.45(3H, s), 3.85(3H, s), 4.8-5.15(4H, m), 6.27(1H, s), 6.8- 

7,0(6H, m), 7.20-730(4H, m), 7.48(1H, d, J-8.7Hz) 
2-121 3.59(3H, a), 3.93(3H, a), 6.35(1H, a), 7.26(1H, d, J-9.OH2), 
15 7.40-7.70(3H, m), 8.20(2H. m), 8.97(1H, br a) 

2-122 2.33(3H, s), 3.49(3H, d, J-0.9Hz), 6.24(1H, s), 7.34(1H. d, 

J-9.1Hz), 7.50-7.62(2H, m), 7.75-7.95(5H, m). 8.31(1H, br s) 
2-123 2.28(3H, a), 3.54(3H, s), 6.29(1 H, s), 6.59(1 H, d, J-15.5Hz), 

7.20-7.50(6H, m), 7.63(1H, d, J-15.5Hz) 
2-124 2.29(6H, a), 3.56(3H, a), 3.93(3H, a), 6.32(1H, a), 7.05(2H. m), 

7.20(2H, m), 7.47(1 H, br s) 
^ 2-125 3.57(3H, s), 3.87(3H, s), 6.29(1H, s), 6.62(1H, d, J-15.7Hz), 

7.1-7.5(5H, m). 7.72(1H, d, J-15.7Hz) 
2-126 3.52(3H, a), 3.80(3H. a), 6.24(1H, a), 6.32(1H, d, J-l5.6Hz), 

7.11(1H. br d, J-8.8Hz), 7.4-7.6(4H, m), 7.95(2H. m) 
2-127 3.56(3H, s), 3.86(3H, s), 3.89(3H, s), 6.28(1H, s), 6.64(1H, d, 

J-15.7HZ). 6.95(2H, m), 7.19(1H, d, l-9.0Hz), 7.35(2H, m); 
25 7.46(1H, dd, J-7.6, 1.4Hz), 7.88(1H, d, J-15.7Hz) 

2-128 3.59(3H, a), 3.88(3 H, s), 6.31(1 H, s), 6.65(1H, d, J-15.9Hz), 

7.20(2H, m), 7.35(2H, d, J-8.1Hz), 7.37(1H, br s), 7.72(1 H, d, 

J-15.9HZ) 

2-129 2.28(3H, a), 2.53(2H, t, J-7.3Hz), 2.88(2H, t, J-7.3Hz), 

3.56(3H, s), 3.73(3H, a), 6.26(1H, s), 7.11(5H, m), 7.35(1H, br a) 

2-130 2.33(3H, s), 2.36(3H, s), 3.57(3H, s), 3.86(3H, s), 6.29(1 H, s), 
6.40(1H, d, J-15.4HZ), 7.09(2H, br s), 7.20(1 H, d, J-9.0Hz), 
7.33(1H, br s), 7.35(1H, s). 7.90(1H, d, J-15.4Hz) 

2-131 3.54(3H, d, J-l.OHz), 6,37(1H, s), 7.21(1H, d, J-8.6Hz), 7.33(1H, 
dd, J-8.6, 2.1Hz), 7.60(2H, m), 7.77(1H, dd, J-8.6, 1.8Hz), 
7.88(3H, m), 7.98(1 H, br a), 8.01(1 H, d, J-2.1Hz), 8.26(1 H, d, 
J-1.3HZ) 

2-132 2.21(3H, s), 2.27(3H, s), 2.48(2H, t, J-7.8Hz), 2.81 (2H, t, 

J-7.8Hz), 3.57(3H, a), 3.73(3 H, s), 6.27(1 H, s), 6.92(2H, m), 
7.02(1H, d, J-7.6HZ), 7.12(1 H, br d, J-8.6Hz), 7.51 (IH, br a) 

2-133 3.55(3H, d, J-l.OHz), 3.76(3H, a), 4.52(2H, a), 6.26(1H, a), 
6.88(2H, dd, J-9.1, 2.4Hz), 7.02(2H, dd, J-9.1, 8.1Hz), 
7.20(1H, d, J-9.0HZ), 8.48(1H, br a) 

2-134 3.57(3H, a), 3.86(3H, a), 6.28(1 H, a), 6.50(1 H, d, J-lS.5Hz), 
7.23(1H, d, J-9.0HZ), 735(4H, m), 7^0(1H, br a), 7.58(1H, d, 
J-15.5HZ) 

2-135 3.55(3H, d, J-l.OHz), 3.76(3H, a), 4.52(2H, a), 6.26(1H, a), 
45 6.87(2H, d, J-9.0HZ), 7.20(1 H, d, J-9.0Hz), 7.29(2H, d, 

J-9.0HZ). 8.45(1 H, br a) 
2-136 3.58 (3H, d, J-l.OEfe), 3.93(3H, a), 6.33(1H, a), 7.26(1H, d, 

J-9.1Hz), 7.54(3H, m), 7.95(2H, d, J-8.3Hz), 8.14(1H, s), 

8.28(1 H, s) 

2-137 3.55(3H, s), 6.37(1H, a), 6.40(1H, d, J-l5.5Hz), 7.16(1H, d, 
50 J-8.6HZ), 7.19(1 H. br s), 7.29(1H, dd, J-8.5, 1.9Hz), 738(3H, m), 

7.48(2H, m), 7.70(1H, d, J-15.5H2), 7.99(1H, br a) 
2-139 3.19(3H, a), 5.98(1H, a), 7.17(1H, dd, J-8.0, I.2H2), 7.2- 

7.6(7H, m), 7.7-7.9(6H, m), 7.93(2H, dd, J-8.6, l.THz). 

8.53(2H, br a) 

2-140 3.56(3H, d, J-l.OHz), 6. 40(1 H, a), 7.42(1H, d, J-8.3Hz), 
55 7.60(3H, m), 7.78(1H, dd, J-8.6, 1.8Hz), 7.92(3H, m), 8.01(1H, 

br a), 8.29(1H, br a), 8.38(1H, d, J-1.6Hz) 
2-141 3.59(3H, a), 6.41(1H, a). 6.42(1H, d, J-15.5Hz), 7.16(1H, br a), 

7.38(4H, m), 7.52(2H, m), 7.59(1H, dd, J-8,2, 1.7Hz), 7.75(1 H, 

d, J-15.5Hz), 8.40(1H, br a) 
2-142 3.47(3H, a), 6.29(1H, a), 7.1-7.9(11H, m), 8.21(1H, a) 
60 2-143 3.55(3H, d, J-l.OHz), 3,87(3H, s), 6.38(1H, s), 6.89(1H, dd, 

J-8.9, 2.9H2), 7.18(1 H, d, J-8.9Hz), 7.58(3H, m), 7.79(1H, dd, 

J-8.6, 1.7Hz), 7.90(4H. m), 8.29(1H, br a) 
2-144 3.54(3H, d, J-l.OHz), 3.87(3H, a), 6.25(1H, s), 7.60(3H, m), 

7.8^.0(5H, m), 8.30(1H, br s) 
2-145 3.57(3H, d, J-l.OHz), 6.38(1H, a), 7.12(1H, dd, J-9.3, 2.2Hz), 
65 7.59(2H, m), 7.78(1H, dd, J-8.6, 1.8Hz), 7.8-«.0(5H, m), 

8.28(1H, br s) 
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2-171 1.26(3H, t, J-T.lHz), 2.62(2H, m), 2.85(2H, m), 3.26(2H, b), 3.56 

(3H, s), 3.88(3H, s), 4.15(2H, q, J-7.1Hz), 6.35(1H. s), 7.21(1H, 

d, J-9,0Hz), 8. 66(1 H, s) 
2-172 1.27(3H, t, J-7.4H2), i60(2H, m), 3.27(2H, s), 3.56(3H, s), 3.88 

(3H, s), 6.28(1 H, 8), 7. 20(1 H, d, J-9.0Hz), 8.73(1 H, s) 
2-173 1.28(6H, m), 2.97(1H. m), 3.29(2H, s), 3.57(3H, s), 3.87(3H. s), 

6.28(1H, s), 7.20(1H, d, J-9.OH2). 8,79(1H, s) 
2-174 0.99(3H, m), 1.60(2H, m), 2.53(2H, m), 3.25(2H, s), 3.57(3H, s), 

3.90(3H, s), 6.28(1 H, s), 7,20(1H, d, J-9.OH2), 8.80(1 H, s) 
2-175 3.53(3H, q, J-3.9Hz), 3.79(3H, s), 6.30(1 H, s), 6.90(1 H, d. 

J-15.7HZ), 7J6(3H, m), 7.53(4H, m), 9.84(1H, s) 
2-176 3.41(3H, s), 3.79(3H, s), 6.23(1 H, s), 7.58(1 H, d, J-8.5Hz), 

6.84(1H, d, J-15.6HZ), 6.90(1H, d, J-15.6Hz), 7.35(6H, m), 

7.50(4H, m), 7.79(1H, d, J-5.6Hz), 7.82(1H, d, J-15.6Hz) 



TABLE XVIII-continued 



NMR data 



^ No. NMR(CDCl3, 300MHz) ppm 



2-177 3.50(3H, s), 3.79(3H, s), 6.23(1 H, s), 7.30(1 H, d, J-8.7H2), 

7.56(2H, m). 7.85(4H, m), 8.31(1H, s), 8.40(1H. s) 
2-178 3.21(3H, s), 3.88(3 H, s), 6.04(1H, s), 7.59(5H, m), 7.87(8H. m), 

8.50(1H, s), 8.57(1 H, s) 
10 2-179 3.57(3H, s), 4.03(3H, s), 6.29(1H, s), 6.52(1 H, d, J-15.6H2), 

7.28(1H, d, J-8.4H2), 7.38(3H, m), 7.47(2H, m), 7.62(1H, d, 

J-I5.6H2), 7.80(1H, 8) 
2-180 3.50(3H, s), 4.00(3 H, s), 6.22(1 H, s), 7.27(1 H, d, Jc-8.5Hz), 

7.59(2H, m), 7.87(4H, m), 8.32(1H, s), 8.38(1H, s) 
2-181 3.52(3H, s). 3.80(3H, s), 6.23(1H, s), 7.17(1H, d, J-9.IH2), 
j5 7.58(2H, m), 7.87(4H, m), 8.26(1H, d, J-55.6Hz), 8.31(1H, s) 

2-182 3.53(3H, q, J-0.8Hz), 3.80(3H, s), S.41(1H, d, J-10.9H2), 

5.87(1H, d, J-17.6HZ), 6.23(1H, s), 6.75(1H, dd, J-17.6, 

10.9Hz), 7.37(1 H, d, J-8.8Hz), 7.47(2H, d, J-8,3Hz), 

7.73(2H, d, J-8.3H2), 8.00(1 H, s) 
2-183 3.28(3H, s), 3.80(3H, s), 5.34<1H, d, J-ll.OHz), 5.35(1H, d, 

J-ll.OHz), 5.80(1H, d, J-17.6HZ). 5.81(1H, d, J-17.6Hz), 

6.03(1H, s), 6.67(1 H. dd, J-17.6. ll.OElz), 735(2H, d, 

J-8.0), 7.53(4H, d, J-8.4Hz), 8.11(4H, d, J-8.4Hz) 
2-184 3.82(3H, s), 4.75(2H, s), 6.07(1 H, s), 7.16(1H, d, J-9.1Hz), 

7.57(2H, m), 7.76(1H, m), 7.87(3H, s), 8.25(1H. m), 8.27(1H, s) 
2-185 3.39(2H, s), 3.78(3H, s), 6.26(1H, s), 7.3-7.6(7H, m), 9.89(1H, s) 
2-186 3.80(3H, s), 4.58(2H, s), 6.14(1H, s), 6,81(1H, d, J-15.5Hz), 
25 6.93(1H, d, J-15.5Hz), 7.3-7.6(10H, m), 7.77(1H, d, J-15.5Hz), 

7.82(1H, d, J-15.5HZ) 
2-187 3.78(3H, s), 3.78(2H, s), 458(2H, s), 4.70(2H, s), 6.07(1 s), 

7.14(1H, d, J-9.1HZ), 7.35(5H, m), 8.58(1H, s) 
2-188 4.67(2H, s), 4.76(2H, d 1-5 JHz), 6.10(1 H, s), 7.26(1H, d, 

J-8.8H2), 7.57(2H. m), 7.77(1H, m), 7.87(3H, s), 8.19(1H, m), 
30 830(1H, 8) 

2-189 1.28(3H, t, J-ZlHz), 3.55(3H, s), 4.26(2H, q, J-7.1Hz), 

4.82(2H, s), 6,22(1H, s), 7.21(1H, d, J-S.SHz), 7.57(2H, m), 

7.94(4H, m), 8.52(1 H, s), 10.46(1 H, s) 
2-190 1.30(3H, t, J-7.1HZ), 3.58(3H, s), 4.31(2H, q, J-7.IH2), 

4.78(2H, s), 6.27(1H, s), 6.67(1H, d, J-lS.THz), 7,15(1H, d. 
35 J-8.9HZ). 7.38(3H, m). 7.95(2H, m), 7.62(1H, d J-15.7Hz) 

2-191 1.27(3H, t, J-7.1Hz), 1.29(3H, t, J-7.1Hz), 1.69(3H, d, 

J-ZOHz), 1.70(3H, d, J-7.0Hz), 3.56(3H, s), 3.63(3H, s), 

4.25(4H, m), 4.95(2H, m), 6.12(1H, s), 6.41(1H, s), 7.19(2H, d, 

J-8.9HZ), 7.56(4H. m), 7.95(8H, m), 8.54(1H, s), 8.69(1H, s), 

10.41 (IH, s), 10.65(1 H, s) 
2-192 4,95(2H, s), 6.23(1H, s), 7.25(1H, d, J-lO.OHz), 7.59(2H, m), 

7.87(4H, s), 8.27(1 H, m), 9.28(1 H, s) 
2-193 3.56(3H, q, J-0.5Hz), 6.40(1H, s), 7.16(1H, dd, J-8.7, 2.6Hz), 

7.34(1H, d, J-8.7H2), 7.5-7.7(3EI, m), 7.7-8.0(6H, m), 

8.10(1H, dd, J-8.6, 1.6Hz), 8,18(1H, br d), 8.27(1H, br s) 
2-194 3.53(3H, q, J-0.8Hz), 6.36(1H, s), 7.25(1H, d, J-9.1Hz), 7.60(2H, 

m). 7.76(1H, dd, J-8.7, 1.8Hz). 7^(3H, m). 8.21(1H, «). 
^5 8.33(1H. d, J-1.5H2) 

2-195 2.45(1H, d, J-2.4H2), 3.55(3H, q, J-0.8Hz), 4.77(2H, dd, 

J-6.1, 2.4Hz), 6.23(1H, s), 7.23(1H, d, J-9.OH2), 7.59(2H, m), 

7.90(4H, m), 8.32(1 H, d, J-0.7Hz), 8.36(1H, s) 
2-196 1.28(3H, t, J-7,lHz), 3.51 (3H, q, J-0.5Hz), 4.05(2H, q, 

J-7.1Hz), 6.25(1H, s), 7.57(2H, m), 7.88(4H, m), 8.31(1H, s), 
50 8.38(1H, s) 

2-197 1.20(3H, t, J-6.2HZ), 1.29(3H, t, J-6.2Hz), 3.54(3H, q, 

J-0.6Hz), 4.43(1H, q, J-6.2Hz), 6.23(1 H, s), 7.59(2H, m), 

7.80(1H, m), 7.90(3H, s), 8.20(1 H, s), 8.30(1H, s) 
2-198 0.89(3H, t), 1.25(4H, m), 1.53(2H. m), 2.23(2H, m), 3.56(3H, q, 

J-0.9HZ), 3.83(3H. s), 6.30(1H, s), 7.20(1H. d, J-9.0Hz), 
55 7.58(1H, br s) 

2-199 3.54(3H, q, J-0.7H2), 6.29(1 H, s), 6.73(1H, dd, J-8.3, 4.5Hz), 

7.43(1 H, d, J-9.9HZ), 7,57(2H, m), 7.86(5H, m), 8.21 (IH, dd. 

J-8.3, 1.7Hz), 8.37(1H, dd, J-4.5, l.THz), 8.45(1 H, br s) 
2-200 3.52(3H. q, J-l.OHz), 4.82(2H, d, J-1.5Hz), 6.26(1 H, s), 

7.31(1H, d, J-8.8HZ), 7.59(2H, m), 7.93(5H, m), 8.35(1H, d, 

^ 2-201 2.43(3H, s), 3.54(3H, q, J-0.9Hz), 6.36(1H, s), 7.18(2H, m), 
7.59(2H, m), 7.8(6H, m), 8.28(1H, s) 
2-202 3.51(3H, s), 3.87(3H, s), 6.24(1H, s), 7.12(1H, d, J-8.8Hz), 

7.42(1 H, d, J-8.8HZ), 7.59(2H, m), 7.81 (IH, m), 7.91 (3H, m), 
8.06(1H, s), 8.31(1 H, s) 
2-203 3.53(3H, s), 6.34(1 H, b), 7.17(1 H, m), 7.26(1H, m), 7.57(2H. m), 
65 7.73(1H, 2d, J-1.6Hz, 8.6Hz), 7.88(4H, m), 8.18(1 H, s), 

8.23(1H, 8) 



2-146 1.27(1.5H, t, J-7.1Hz), 1.27(1.5H, t, J-7.1Hz), 1.62(3H, d, 

J-6.7H2). 3.53(3H, s), 4.23(2H, m), 4.79(1H, m), 6.35(1 H, s), 
6.85(1H, m), 7.15(1H, d, J-9.0Hz), 7.5-7.6(3H, m). 7.77(1H. dd, 
J-8.6, 1.6Hz), 7.89(4H, m), 8.26(1H, s) 

2-147 0.84(2H, m), 1.03(2H. m), 1.50(1H, m). 3.58(3H, d, J-1.0Hz), 
6.36(1H, s), 7.05(1H, d, J-7.8Hz), 7.35(1H, br s), 7.88(1H, 
br fi) 

2-148 3.57(3H, d, J-l.OHz, 6.39(1 H, s), 6.61(1H, t, J-72.7Hz), 

6.88(1H, dd, J-10.2, 2.6Hz), 7.59(2H, m), 7.76(2H, m), 7,90(3H, 

m), 8.05(1 h, br s), 8.27(1 H, s) 
2-149 3.56(3H, d, J-l.OHz), 6.38(1H, s), 7.43(1H, d, J-8.4Hz), 

7.6(3H, m), 7.78(1H, dd, J-8.6, 1.8Hz), 7.90(3H, m), 8.09(1 H, 

br s), 8.28(2H, s) 
2-150 3.41(3H, d, J-l.lHz), 3.71(1H, s), 3.80(2H, s), 6.11(1H, s), 

7.1-7.4(6H, m), 8.88(1H, s) 
2-151 3.50(3H, d, J-l.OHz), 3.58(3H, s), 3.62(2H, s), 6.15(1H, s) 

7.14(1 H, d, J-9.1HZ), 7.2-7.4(6H, m) 
2-152 3.58(3H, s), 3.90(3H, s), 4.14(3H, s), 6.25(1H, s), 7.21(1 H, d, 

J-9.0HZ), 7.26(1H, s), 7.44(1H, m), 7.55(1H, m), 7.76(1H, m), 

7.85(1H, m), 8.58(1H, s), 10.10(1H, s) 
2-153 3.57(3H, s), 3.91 (3H, s), 4.10(3H, s), 6.22(1H, s), 7.22(1 H, d, 

J-9.0HZ), 7.23(1 H, s), 7.64(2H, m), 7.91(1H, m), 7.99(1H, d, 

J-8.7Hz), 8.22(1 H, m), 1 0.20(1 H, s) 
2-154 3,56(3H, s), 3.87(3H, s), 4.55(2H, s), 6.27(1 H, s), 6.82(1 H, d, 

J-8,8Hz), 7.21(2H, m), 7,44(1H, s), 8.72(1H, s) 
2-155 2.52(3H, s), 3.56(3H, s), 3.90(3H, s), 6.31 (IH, s), 7.20(1 H, d, 

J-9.0HZ), 7.55(2H, m), 7.81 (4H, m), 10.15(1H, s) 
2-156 2.55(3H, 5), 3.52(3H, s), 3.83(3H, s), 6.22(1H, s), 7.20(1H, d, 

J-9.0HZ), 7.41(1H, m), 7.66(1^ s). 7.79(3H, m), 8.15(1H, s), 

8.26(1 H, s) 

2-157 3.58(3H, s), 3.94(3H, s), 6.35(1H, s), 7.25(1H, d, J-9.0Hz), 

7.61(2H, m), 7.78(2H, s), 7,92(2H, m), 8.04(1 H, s) 
2-158 3.55(3H, s), 3.84(3H, s), 6.24(1 H, s), 7.22(1 H, d, J-9.0Hz), 

7.42(1H, m), 7.90(3H, m), 8.14(1H, s), 8.32(2H, m) 
2-159 3.56(3H, s), 3.96(3H, s), 6.35(1H, s), 7.13(1H, d, J-9.0Hz), 

7.70(6H, m), 8.15(1H, s) 
2-160 3.55(3H, s), 3.86(3H, s), 6.24(1 H, s), 7. 22(1 H, d, J-9.0Hz), 

7.74(4H, m), 7.92(4H, m), 8.10(4H, m) 
2-161 3.55(3H, s), 3.86(3H, s), 6.25(1H, s), 7.23(2H, m), 7.57(1H, m), 

7.72(1H, m), 7.91 ^H, m% 8.18(1H, s) 
2-162 3.55(3H, s), 3.85(3H, s), 6.24(1H. s), 7.23(1H, d, J-9.0Hz), 

7.49(1H, m), 7.69(1H, m). 7.90(3H, m), 8.13(1H, sm), 

834(2H, m) 

2-163 3.56(3H, s), 3.86(3H, s), 6.25(1H, s), 7.25(1 H, d. J-9.0Hz), 

7.66(1H, m), 8.05(3H, m), 8.19(1H, m), 8.32(1H, d, J-8.7Hz), 
8.39(1H, s) 

2-164 3.35(3H, s), 3.89(3H, s), 4.10(2H. s), 6.37(1H, s). 7.25(1 H, d, 

J-9.0Hz), 8.33(1 H, s) 
2-165 3.10(2H, s), 3.57(3H, s), 3.90(2H, s), 4.11(3H, s), 6.30(1 H. s), 

7.20(1H, d, J-9.0HZ), 7.27(5H, s), 8.65(1 H, s) 
2-166 3.57(3H, s), 3.90(5H, s). 4.10(2H, s), 6.37(1 H, s), 7.25(1H, d. 

J-9.0HZ), 8.15(1 H, s) 
2-167 3.50(3H, s), 3.55(3H, s), 3.69(2H, s), 6.16(1H, b), 7.18(1H, d, 

J-9.0Hz), 7.28(5H, m), 8.33(1H, s) 
2-168 2.14(3H, s), 3.20(2H, s), 3.56(3H, s), 3.88(3H, s). 6.29(1H. s), 

7.20(1 H, d, J-9.0HZ), 8.67(1H, s) 
2-169 3.36(3 H, s), 3.52(3H, s), 3.79(2H, m), 5.96(1H, s), 7.17(1H, d, 

J-9.0Hz), 7.49(3H, m), 7.75(3H, m), 8.75(1H. m) 
2-170 1.28(3H, t. J-7.1HZ), 3.32(2H, s), 336(2H, s), 3.55(3H, s), 

3.88(3H, 8), 4.18(2H, q, J-7.1Hz), 6,30(1H. s), 7.21(1H. d. 
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No. NMRCCDOs, 300MHz) ppm 



2-204 0.78(2H, m), 0.97(2H, m), 1.4(1H, m), 3.55(3H, s). 6.34(1H, s), 
7.12(1H, m), 7.24(1H, m), 7.43(1H, m), 7.85(1H, broad) 

2-205 3.36(3H, s), 6.22(1H. s), 7.24(1H, d. J-8.4Hz)» 7.41(2H, m), 
7.65(4H, m), 7.86(1H, 2d, J-2.0Hz, 8.4Hz), 8.0-8.2(4H, m), 

8.55(1 H, s) 

2-206 0.76-0.93(4H, m), 1.50(1H, m), 3.55(3H, s), 3.85(3H, «). 6.31(1H, 
s\ 7.19(1H. d, J-8.9HZ), 7,6(1H, broad) 

2- 207 3.44(3H. s), 3.82(3H, s). 6.24(1H, s), 7.32(1H, d, J-8.3Hz). 

7.48(2H, m), 7.6-7.8<5H, m), 8.10.(1H, s), 8.23(1H, s), 
8.78(1 H, s) 

3- 1 2.74(3H, d, J-4.7Hz), 2.76(3H, d, J-4.7Hz), 3.53(3H, br q, 

J-1.3HZ), 3.83(3H, s), 6.3(1H, s), 6.66(1H, m), 7.35(1H, m), 
739(1H, d, J-8.8HZ) 
3-2 0.76(3H, t, J-7.4Hz), 1.28(2H, m), 2.96(2H, m), 3.S7(3H, s), 
3.84(3H, s), 5.22(1 H, m), 6.33(1 H, s), 6.70(1 H, s), 7. 14(1 H, d, 
J-9.OH2) 

3-3 1.22(12H, m), 3.54(3H, br s), 3.83(3H, s), 3.86(2H, m), 6.25(1H, 

s), 6.45(1 H, s), 7.04(1 H, d, J-9.1Hz) 
3-4 3.52(3H, s), 3.76(3H, s), 6.30(1H, s), 6.90-7.25(6H, m), 

7.37(1 H, s). 7.61(1, s) 
3-6 3.46(3H, s), 3.77(3H, m), 4.19(2H, m), 5.75(1H, m), 6.19(1H, s), 

6.90-7.30(7H, m) 

3-7 (rolameric mixture) 1.1 6(3 H, d, J-6.8Hz), 1.23(3H, d, J-6.8Hz), 

3.47(3H, s), 3.53(3H, s), 3.77(6H, s), 4.72(2H, m), 5.72(2H, m), 

6.11(1H, s), 6.33(1 H, s), 6.95-7.35 (14H, m) 
3-8 2.99(3H, s), 3.55(3H, s), 3.63(3H, s), 4.38(1 H, d, J-16.2Hz), 

4.58(1 H, d, J-16.2HZ), 6.27(1 H, s), 6.58(1 H, s), 7.12(1H, d, 

J-9.IH2), 7.19(2H, m), 7.33(3H, m) 
3-9 2.31(3H, s), 3.47(3H, s), 3.79(3H, s), 4.17(2H, m), 5.58(1H, m), 

6.18(1 H, s), 6.74(1H, s), 6.90-7.15(5H, m) 
3-10 (CDCl3+CD30D)3.52(3H, br s), 3.82(3H, s), 4.29(2H, m), 

6.23(1H, s). 6.50(1H, m), 6.70-6.85(2H, m). 7.14(1H, d, 

J-9.0HZ), 7.22(1 H, m) 
3-11 2.57(2H, m), 3.21(2H, m), 3.54(3H, s), 3.74(3H, s), 5.51(1H, m), 

6.27(1 H, 6), 7.00-7.30(7H, m) 
3-12 (CDCl3+CD50D)1.72(2H, m), 2.58(2H, m), 3.11(2H, m), 

3.53(3H, s), 3.85(3H, s), 5.78(1 H, m), 6.28(1H, s), 7.05- 

735(7H, m) 

3-13 3.55(3H, s), 3.81(3H, s), 6.35(1H, s), 7.08(1H, m), 7.1(1H, d, 

J-9.0H2), 7.25-7.45(3H, m), 7.55-7.80(5H, m) 
3-23 3.59(3H, s), 3.64(3H, s), 4.62(1H, d, J-14.8Hz), 4.98(1H. d. 

J-I4.8H2), 6.33(1H. s). 6.47(1H, s), 6.95-7.50(llH. m) 
3-24 3.40(3H, s), 3.78(3H, s), 5.88(1H, m), 5.98(1H, m), 6.12(1H, s), 

7.00-7,30(12H, m) 

3- 26 3^6(3H, s), 3.89(3H, s), 4.86(2H, s), 6.50(1H. s), 6.33(1H, s), 

7,25(1H, d, J-9.0HZ:) 

4- 1 3.54(3H, 8), 3.64(3H, s), 3.84(3H, a), 6.24(1H» s). 7.25(1H, s) 
4-2 2.87(3H. s), 2.96(3H. s), 3.S3(3H, s), 3.63(311. s), 6.3(1H, s), 

6.8S(1H, d, J-8.9HZ) 
4-3 3.51(3H, d. J-1.0HzX 3.95(3H, s). 6.35(1H, s), 6.81(1H, br s), 

7.03(2H, m), 7.22(1H, d, J-9.0Hz), 7.23(1H. m). 734(2H, m) 
4.4 2.22(6H, s), 3.50(3H, d, J-0.5Hz), 3.94(3H, s), 6.35(1H, s). 

6.72(1 H, dd, J-8.2, 2.5Hz), 6.77(1H, d, J-2.5Hz). 6.84(1H, br s), 

7,07(1H, d, J-8.2Hz), 7.20(1H, d, J-9.0Hz) 
4-5 3-49(3H. d, J-1.0Hz), 3.83(3H, s), 5.05(1H, d, J-12.3Hz), 

5.12(1H, d, J-12.3H2), 6.20(1H, s), 6.68(br s), 7.15(1H, d, 

J-9.0HZ), 7.26-7.37(5H, m) 
4-7 3.50(3H, br s). 3.82(3H, s), 5.0 1(1 H, d, J-12.2Hz). 5.07(1H, d. 

J-12.2HZ), 6.20(1H. s), 6.69(1H, br s), 7.02(2H, m), 7.17(1H, d, 

J-9.0HZ), 7.28(2H, m) 
4-10 3.48(3H, br s), 3.99(3H, s), 6.37(1 H, s), 6.98(1 H, br s), 7.14(1H, 

dd, J-8.9, 2.3Hz), 7.24(1H, d, J-9.0Hz), 7.43-7.51(3H, 

m), 7.37(7 .84(3H, m) 
4-11 1.20-1.85(10H, m), 3.56(3H, br s), 3.86(3H, s), 4.57(1H, m), 

6.32(1H, s), 6.53(1H, s), 7.17(1H, d, J-9.0Hz) 
4-13 3.54(3H, d, J-l.lHz), 3.78(3H, s), 6.33(1H. s), 7.15(1H, br s), 

7.17(1 H, d, J-9.0HZ), 7.43-7.52(5H, m) 
4-23 3.50(3H, s), 4.75(2H, m), 5.13(2H, m), 6.24(1H, s). 6.54(1H. s), 

7.25(1H, d, J-8.7Hz). 7.35(5H, m) 
4-24 3.57(3H, s), 3.86(3H. s). 5.37(2H, m), 6.30(1H, s), 6.70(1H. s), 

7.1 6(1 H, d, J-9.0Hz), 7.20-7.40(3H, m) 
4-25 2.06(6H, 5), 2.25(3H, s), 3.52(3H, s), 3.94(3H, s), 6.32(1 H, s), 

6.83(2H, s), 7.09(1 H, br s), 7.20(1 H, d, J-9.0Hz) 
4-26 2.25(6H, s), 3.51(3H, s), 3.83(3H. s), 5.01(2H, m), 6.21(1H. s), 

6.65(1H. br s), 7.00-7.20(4H, m) 
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NMR data 



No. NMR(CDCl3, 300MHz) ppm 



4-27 1.30(9H, s), 3.50(3H, s), 3.96(3H, s), 6.32(1H, s), 6.84(1H, m). 
7.10-7.40(5 H, m) 

4-28 3.43(3H. s), 3.82(3H, s). 5.25(2H. m). 6.12(1H, s), 6.73(1H. br s), 

7.16(1H, d, J-9.0HZ), 7.30-7.55(3H, m), 7.70-7.85(4H, m) 
10 4-29 3-57(3H, s), 3.85(3H, s), 5.1 7(1 H, d, J-11.9Hz), 5.27(1 H, d, 

J-11.9HZ), 6.28(1H, s), 6.64(1H, br s). 6.92(2H, m), 7.17(1H, 

d, J-9.OH2), 7.34(1H. m) 
4-30 3.49(3H, s), 3.84<3H, s). 4.99(1 H, d, J-12.6Hz), 5.06(1H, d, 

J-I2.6H2), 6.23(1H, s), 6.64(1H, br s), 7.00-7.25(4H, m) 
4-31 1.23(3H, t, J-7.6HZ), 2.64(2H, q, J-7.6Hz), 3.50(3H, d, 
15 J-0.9H2), 3.83(3 H, s), 5.02(1 H, d, J-12.1Hz), 5. 08(1 H, d, 

J-12.IH2). 6.22(1 H, s), 6.67(1H, br s), 7,10-7.30(5H. m) 
4-32 3.52(3H, s), 3.85(3H, s), 5.03(2H, m), 6.24(1H, s). 6.64(1H, br s), 

7.10-7.21(2H, m), 7.38-7.44(2H, m) 
4-33 3.52(3H, d, J-0.8Hz), 3.86(3H, s), 5.22(1H, d, J-13.2H2), 

5.31(1H, d, J-13.2HZ), 6.22(1H, s), 6.71 (IH, br s), 7.18(1H, d. 

J-9.0HZ). 7.4O-7.60(3H, m), 7.68(1 H, m) 
^ 4-34 3.54<3H, s), 3.88(3H, s), 5.49(2H, s), 6.28(1H, s), 7.24(1H, d. 

J-9.0HZ), 7.45-7.70 (3H, m), 8.09(1 H, m) 
4-35 3.53(3H, s), 3.83(3H. s), 3.84(3H, s), 5.12(1H, d, J-12.5Hz), 

5.18(1H, d, J-12.5HZ), 6.24(1H, s), 6.72(1H, br s), 

6.80-6.95(2H, m), 7.15(1H, d, J-9.0Hz), 7.20-7.40(2H, m) 
4-36 3.51(3H, d, J-l.OHz), 3.87(3H, s), 5.17(1H, d, J-13.5Hz), 
25 5.24(1H, d, J-13.5Hz), 6.24(1 H, s), 6.89(1 H, br s), 7.18(1H, d, 

J-9.0HZ), 7.20-7.29(2H, m), 7.68(1H, m), 8.58(1H, m) 
4-37 2.31(6H, 5), 3.52(3H, s), 3.84(3H, s), 5.01(2H, m), 6.23(1H, s), 

6.65(1H, br s), 6.92(2H, br s), 6.96(1 H, br s), 7.16(1H, d, 

J=9.0Hz) 

4-38 2.25(3H, s), 2.31(3H, s), 3.53(3H, d, J-0.9Hz), 3.84(3H, s), 
30 5.04(1H, d, J-12.2HZ), 5.09(1H, d, J-12.2Hz), 6.25(1H, s), 

6.65(1H, br s), 7.08(3H, m), 7.16(1H, d, J-9.0Hz) 
4-39 3.53(3H, br s), 3.86(3H, s), S.14(2H, m), 6.27(1H, s), 6.70(1H, 

br s), 6.90-7.1 0(3H, m), 7.19(1 H, d, J-9.0Hz) 
4-40 3.51(3H, d, J-0.9HZ), 3.81(3H, s), 3.82(3H, s), 4.98(1H, d, 

J-12.0HZ), 5.05(1H, d, J-lZOHz), 6.22(1H, s), 6.63(1H, br s), 
35 6.87(2H, m), 7.16(1 H, d, J-9.0Hz), 7.25 (2H, m) 

4-41 3.53(3H, d, J-0.9Hz), 3.83(3H, s), 4.95(1H, d. J-I2.IH2), 

5.01(1H, d, J-12.1«z), 5.96(2H, s), 6.25(1H, s), 6.63(1H, 

br s), 6.78(3H, m), 7,17(1H, d, J-9,0Hz) 
4-42 1.24(6H, d, J-i6.9Hz), 2.91(1H, m), 3.50(3H, d, J-0.9Hz), 

3.82(3H, s), 5.02(1H, d, J-I2.IH2), 5.08(1H, d, J-12.1Hz). 
^ 6.23(1H, s). 6.70(1H, br s), 7.15(1H, d, J-9.0Hz). 7.22(4H, m) 

4-43 3.48(3H, d, J-l.OHz), 3.85(3H, s), 5.10(1H, d, J-13.0Hz), 

5.18(1H, d, J-13.OH2), 6.18(1 H, s), 6.72(1H, br s), 7.18(1H, 

d, J-9.0HZ), 7.41 (2H, m), 7.60(2H, m) 
4-44 3.50(3H, d, J-l.OHz), 3,85(3H, s), 5.05(1H, d, J-12.8Hz), 

5.12(1H, d, J-1Z8HZ), 6.22(1H, s), 6.68(1H, br s), 6.95- 
45 7,10(3H, m), 7.18(1H, d, J-9.0Hz), 730(1 H, m) 

4-45 3.49(3H, d, J-0.9Hz), 3.82(3H, s), 5.05(1H, d, J-12.6Hz), 

5.11(1H, d, J-12.6HZ), 6.21(1H, s), 6.79(1H. br s), 7.10- 

7.20(3H, m), 7.31-7.36(2H, m) 
4-46 0.89(4H, br s), 3.54(3H. d, J-l.OHz). 3.75(3H, s), 4.15(2H. m). 

6.28(1H, s), 6.56(1H, br s), 7.15(1H, d, J-9,0Hz), 7.26(5H, m) 
50 4-47 1.50(3H, d, J-6.6Hz), 3.48(3H, s), 3.84(3H. s), 5.69(1H, q, 

J-6.6HZ), 5.97(1H, s), 6.73(1H, br s), 7.14(1H, d, J-9.OH2), 

7.20-7.40(5H, m) 
4-48 3.57(3H, d, J-0.9Hz), 3.86(3H, s), 5.19(1H, d, J-12.3H2), 

5.25(1H, d, J-12,3H2), 6.31(1H, s), 6.61(1H, br s), 7.20(1H, d, 

J-9.0Hz) 

55 4-49 3.52(3H. d. J-0.9Hz), 5.22(2H, s), 6.33(1H, s), 6.53(1H, br s), 
7.00-7.45(7H, m) 
4-50 3.54(3H. s). 6.36(1H, s), 6.84(1H, br «), 7.05-7.45(8H. m) 
4-51 2.20(3H, s), 3.45(3H, d, J-0.8H2), 5.10(2H, m), 6.22(1 H, s), 

6.90-7.10(2H, m), 7.15-7.27(3H, m) 
4-52 2.42(3H, s), 3.52(3H, s), 6.37(1H, s), 7.00-7.40(6H, m) 
60 4-53 2.21(6H, s), 3.50(3H, br d J-0.5Hz), 3.94(3H, s), 6.35(1H, 5), 
6,73(2H, m), 6.84(1 H, br s), 7.07(1 H, d, J-8.1Hz), 7.20(1 H, d, 
J-9.0HZ) 

4-54 3.53(3H, br d, J-l.lHz), 3.85(3H, s), 5.16(1H, d, J-12.9Hz), 

5.25(1H, d, J-12.9HZ), 6.24(1H, s), 6.71(1H, br s), 7.18(1H, d, 
J-9.0HZ), 7.2-7.4(4H, m) 
65 4-55 2.11(6H, a), 3.52(3H, s), 3.95(3H, s), 6.33(1H. s), 7.03(3H, br s), 
7.08(1H, br »). 7.22(1H, d, J-9.0Hz) 
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No. NMR(CDa3, 300MHz) ppm 



4-56 3.51(3H, br d, J-l.lHz), 3,83(3H, s), 5.07(1H, d, J-lZ3Hz), 
5.14(1H. d, J-1Z3H2), 6.23(1 H, s). 6.68(1H, br s), 7.1- 
73(4H, m) 

4-57 2.88(2H, t. J-6.5Hz), 3.55(3H, s), 3.77(3H, s), 4.25(2H, I, 
J-6.5HZ), 6.29(1 H, s), 6.52(1 H, br s), 7.1-7.4(6H, m) 

4-58 3.52(3H, br d, J-l.OHz), 3.83(3H, s), 3.84<3H, s), 5.12(1 H, d, 
J-12.5HZ), 5.17(1H, d, J-12,5Hz), 6.24(1H, s), 6.71(1 H, br s), 
6.90(2H, m), 7.15(1H, d, J-9,0Hz). 7.2-7.3(2H, m) 

4-59 3.50(3H, s), 3.74(6H, s), 6.32(1H. s), 6.56(2H, d, J-8.5Hz), 
7.11(1H, t, J-8.5HZ), 7.14(1H, br s), 7.18(1 H, d, J-9,0Hz) 

4-60 2.34(3H, s), 3.50(3H, br d. J-l.lHz), 3.83(3H, s), 5.00(1H, d, 
J-12.1HZ), 5.07(1H, d, J-12.1Hz), 6.20(1 H, s), 6.64(1H, br s), 
7.1-7 .2(5H, m) 

4-61 3.50(3H, br d, J-l.OHz), 3.83(3H, s), 5.01(1H, d, J-12.5Hz), 
5.07(1 H, d, J-2.5HZ), 6.20(1H, s), 6.66(1 H, br s), 7.1 7(1 H, d, 
J-9.0Hz), 7.2-7.3(4H, m) 

4-62 3.53(3H, br d, J-l.OHz), 3.85(3H, s), 5.12(1H, d, J-13.0Hz), 
5.20(1H, d, J-13.0HZ), 6.25(1 H, s), 6.67(1H, br s), 7.19(1H, d, 
J-9.0Hz), 7.2-7.3(2H, m), 7.41(1H, d, J-1.9Hz) 

4-63 3.51(3 H, br d, J-l.OHz), 3.83(3H. s), 3.88(3 H, s), 3.89(3H, s), 
4.99(1H, d, J-12,0H2), 5.D4(1H, d, J-12.0Hz), 6.20(1H, s), 
6.59(1 H. br s), 6.8-6.9(3H, m), 7.16(1H, d, J-9.0Hz) 

4-64 3.51(3H. br d, J-0.9H2), 3-86(3H, s), 5.15(1 H, d, J-I3.SH2), 

5.21(1 H, d, J-13.5HZ), 6.21(1 H, s), 6.68(1H, br s), 7.21 (IH, d, 
J-9.0Hz), 7.46(2H, d, J-8.7H2), 8.21 (2H, d, J-8.7Hz) 

4-65 3.50(3H, br d, J-l.OHz), 3.81(3H, s), 3.85(3H, s), 5.02(1 H, d, 
J-12.5HZ), 5.10(1H, 12.5Hz), 6.21(1H, s), 6.67(1H, br s), 
6.8-6.9(3H, m), 7.17(1H, d, J-9.OH2), 7.25(1H, t, J-7.7Hz) 

4-66 3.53(3H, br d, J-0.9Hz), 3.82(3H, s), 4.11(2H. s), 6.29(1H, s), 
7.04(1 H, br s), 7.20(1 H, d, J-9.0Hz), 7.25(5 H, m) 

4-67 3.52(3H, br d, J-l.OHz), 3.86(3H, s), 5.1 7(1 H, d, J-13.2Hz), 

5.21(1H, d, J-13.2HZ). 6.24(1H. s), 6.65(1H, br s), 7.20(1H, d, 
J-9.0HZ), 7.53(1H, t, J-8.0Hz), 7.63(1H, d, J-8.0Hz), 
8.18(2H, m) 

4-68 2.35(3H, s), 3.50(3H, br d, J-I.OH2), 3.83(3H, s), 5.02(1H, d, 
J-.12.2Hz), 5.10(1H, d, J-12.2Hz), 6.22(1H, s), 6.65(1H, br s), 

7.1-7.3(5H, m) 

4-69 2.27(3H, s), 2.30(6H, s), 3.54(3H, br d, J-l.lHz), 3.83(3H, s), 
5.10(1H, d, J-ll.SHz), 5.16(1H, d, J-11.8Hz), 6.25(1H, s), 
6.63(1H, br 8), 6.87(2H, s), 7.13(1H, d J-9.0Hz) 

4- 70 3.55(3H, br d, J-l,lHz), 3.83(3H, 4.99(1H. d, J-13.1Hz), 

5.08(1H, d, J-1 3.1Hz), 6.27(1 H, s), 6.35 (2H, m), 6.63(111, br s), 
7.17(1H, d, J-9.0HZ), 7.41(1H, m) 

5- 1 2.05(1 H, br s), 4.05(3 H, s), 7.66(1 H, d, J-8.8Hz) 
5-2 4.36(2H, br s), 7.61(1 H, d, J-8.7Hz) 

5-3 2.30(2H, dl, J-27.2, 5.6Hz), 3.85(3H, s), 4.22(2H, t, J-6.8Hz), 
4.42(2H, br s, 4.6Q(2H, dt J-46.9, 5.6Hz), 6.65(1H, d, J»9.5Hz) 

5-4 2.24(2H, dt, J-26.7, 5.7H2), 4.19(2H, t, J-6.9Hz). 4.61C2H, dt, 
J-47.0, 5.7H2), 7.86(1H, d, J-9.0Hz) 

5-5 2.30(2H, dt, J-26,4, 5.7Hz), 4.17(2H, t, J-6.8Hz), 4.55(2H, dt, 

J-47.0, 5.7Hz), 4.88(2H, br s), 6.55(1 H, d, J-9.6Hz), 8.07(1 H, br) 

5-6 4.06(3H, s), 7.87(1 H, s) 

5-7 2.13(2H, m), 3.06(3H, s). 3.93(2H, t, J-4.8H2), 4.60(2H, br d. 

J-47.0Hz), 7.53(1H. s) 
5-8 2.30(2H, dt, J-26.4, 5.6H2), 4.24(2H, t, J-6.7Hz), 4.58(2H, dt, 

J-46.8, 5.6H2), 7.87(1 H, s), 9.62(1 H, s) 
5-9 2.06(1 H, 8), 2.30(2H, dtt, J-27.7, 6.8, 5.4Hz), 4.24(2H, t, 

J-6.8HZ), 4.60(2H, dt, J-46.9, 5.4Hz), 5.90(2H, s), 6.77(1H, s) 
5-15 2.30(2H, dtt, J-26.0, 6.1, 5.5Hz), 2.62(1H, d, J-2.4Hz), 

4.21(2H, t, J-6.8HZ), 4.48(2H, s), 4.60(2H, dt, J-46.9. 5.5Hz), 

4.73(2H, d, J-2.4HZ), 6.92(1 H, s) 
5-16 1.35(6H, d, J-6.2Hz), 2.29(2H, dU, J-27.7, 5,9, 5.5Hz), 4.21 (2H, 

t, J-6.8HZ), 4.29(2H, br s), 4.53(1 H, q, J-6.2Hz), 4.59(2H, 

dt, J-46.9, 5.5Hz), 6.92(1H, s) 
5-17 2.30(2H, dt, J-26.4, 5.7Hz). 2.75(1H, t, J-i5Hz), 4.19(2H, t. 

J-6.8Hz). 4.61(2H, dt, J-47.0, 5.7H2), 4.72(2H, d, J-lSWz), 

5,02(2H, br s), 6.61(1 H, d, J-9.4Hz) 
5-18 135(6H, d, J-6.0HZ), 2.30(2H, dtt, J-26.9, 6.8, 5.4Hz), 4.21(2H. 

t, J-6.8HZ), 4.37(2H, br s), 4.52(1 H, pcnta, J-6.0Hz), 4.59(2H, 

dt, J-46.5, 5.4Hz), 6.65(1H, d, J-9.6Hz) 
5-26 2,08(2H, m), 3.84(3H, s), 4.09(2H, t, J-6.7Hz), 4.31(2H, dt, 

J-46.9, 5.6H2), 7.26(1 H, d, J-9.1Hz), 7.55(2H, m), 7.89(4H, m), 

8.40(1H, «), 8.53(1H, br s) 
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1.67(2H, dt, J-26.5, 5.8Hz), 3.86(3H, s), 3.89(2H. s), 3.97(2H, 
dt, J-42.4, 5.6Hz), 7.27(1H, d, J-8.7Hz), 7.52(4H, m), 
7.78(4H, m), 7.88(4H. m), 8.54(2H, s) 

2.22(2H, dt, J-26-2, S.SHz), 3.81(3H, s), 4.01(2H, s), 4.13(2H, d, 
J-6.8HZ), 4.52(2H, dt, J-46.9, 5.6Hz), 4.64(2H, s), 7.23(1 H, 
d, J-9.1HZ), 7.36(5H, m), 8.67(1 H, br s) 
2.48(3H, s), 7.03(1 H, t, J-57.9Hz), 7.65(1 H, d, J-8.6Hz), 
9.88(1H, s) 

2.48(3H, s), 4.25(2H, br s), 5.70(1 H, br s), 6.59(1 H, d, J-9.4Hz), 
7.07(1H, t, J-58.0HZ) 

2.53(3H, s), 6.89.(1H, ddd, J-12.5, 8.3, 2.4Hz), 7.05(1H, m), 
7.10(1H, I, J-58.0HZ), 7.33(1H, d, J-2.2Hz), 8.21(1H, ddd, 
J-9.1, 9.1, 6.5Hz), 8.57(1H, d, J-2.2Hz), 8.72(1H. br d, 
J-16.5Hz) 

2.37(3H, 5), 3.88(3H, s), 6.94(1H, ddd, J-10.9, 8.3, 2.3Hz), 
6.99(1H, m), 7.05(1H:, t, J-58.0H2), 7.26(1H, d, J-9.1Hz), 
8.04(1H, ddd. J-8.8, 8.8, 6.5Hz), 8.48(1H, br d, J-13.4Hz) 
2.31(3H, s), 3.88(3H, s), 7.03(1H, t, J-58.0Hz), 7.25(1H, d, 
J-9.4HZ), 7.60(2H, m), 7.8^.0(4H, m). 8.25(1 H, s), 8.40(1H, s) 
2.54(3H, 8), 7.12(1H. d, J-58.0Hz), 7.35(1H, d, J-X3Hz). 
7.61(2H, m), 7.83(1H, dd, J-8.5, 1.8Hz), 7.90(3H, m), 8.29(1H, 
s), 8-48(lH, d. J-2.3Hz), 8.64(1H, br s) 
2.29(3H, s), 3.89(3H, s), 7.03(1H, t, J-58.0Hz), 7.53(1 H. s), 
7.60(2H, m), 7.92(4H, m), 8.07(1 H, br s), S.37(1H, br s) 
1.29(3H, t, J-7.1HZ), 2.45(3H, s), 4.3(2H, q, J-7.1Hz), 6.7(1H, 
broad), 7.03(1H, t, J-58.0Hz), 7.83(1H, s) 

1.27(3H, t, J-7.OH2), 2.48(3H, s), 4.18(2H, q, J=7.0Hz), 4.51(2H, 
s), 6.67(1H, s), 6.91(1H, s), 7.08(1H, t, J-58.0IIz) 
2.38(3H, s), 4.77(4H, s), 7.16(1H, t, J-57.7Hz), 7.1 7(1 H, s) 
2.47(3H, s), 7.04(1H, t, J-7.2Hz), 7.59(1 H, 2d, J-2.3Hz, 8.6Hz), 
7.91(1H, t, J-2.IH2) 

2-47(3H, s), 3.65(2H, s), 6.75(1H, 2d, J-2.2Hz, 9.4Hz). 7.07(1H. 
t, J-57.9Hz), 7.20(1H, t J-I.8H2) 

2.52(3H, s), 6.9-7.1(3H, m), 7.10(1H. t, J-57.9Hz), 7.14(1H, 
2d), 8.06(1H, m), 9.76(1 H, s) 

2.51(3H, s), 6.93(1 H. 2d, J-2,2Hz, 8.9Hz), 7.12(1H, t, J-58.0Hz), 
7.12(1H, s), 7.61(2H, m), 7.9-8. 0(3H, m), 8.07(1 H, 2d, J-1.7Hz), 
8.68(1H, s), 9.74(1 H, s) 

4.01(3H, s), 4.03(3H. br q, J-l.OHz), 7.43(1H, d, J-8.4H2) 

3.84<3H, s), 4.06(3H. s), 4.57(2H, s). 6.57(1 H. d, J-9.3Hz) 

4.07(3H, br d, J-0.9Hz), 6.61(1H, d. J-9.2Hz) 

3.87(3H, s), 3.91(3H, s), 7,23(1 H. d, J-8.9Hz), 7.60(2H, m), 

7.80-7.96(4H, m), 8.13(1H, br s), 832(1H, br s) 

3.86(3H, s), 3.97(3H, s), 6.45(1H, d, J-15.6Hz), 7.20(1H, d, 

J-8.9HZ), 7.30-7.52(6H, m), 7.60(1H, d. J-15.6Hz) 

1.84(4H, m), 2.44(4H. m), 7.62(1H, d, J-8.5Hz), 9.88(1H, br) 

1.79(4H, m), 2.41(4H, m), 5.53(3H, br), 6.53(1H, d, J-9.1Hz) 

1.81(4H, m), Z43(4H, m), 2.58(1H, t, J-2.4H2), 4.24(2H, br a), 

4.69(2H, t, J-2.4HZ), 6. 60(1 H, d, J-9.2Hz) 

135(6H, d, J-6.2HZ), 1.82(4H, m). 2.43(4H, m), 4.11(2H, br s), 

4.48(1H, q, J-6.2HZ), 6.60(1H, d, J-9.4Hz) 

1.77(4H, m), 1.82(4H, m), 2.43(4H, m), 2.34(4H, m), 4.04(2H, 

br s), 4.79(1H, m), 6.61 (IH, d, J-9.4Hz) 

1,82(4H, m), 2.42(4H, m), 4.03(3H, s). 7.48(1H, d, J-8.6H2) 

1.80(4H, m), 2.08(2H, bi s). 2.41(4H, m), 3.83(3H, s), 6.60(1H, d, 

J-9.4HZ) 

1.78(4H, m), 2,38(4H. m), 3.86(3H, s), 6.96(2H, m), 7.25(1 H, d, 
J-9.0HZ), 8.01(1H, m), 8.19(1H, d, J-12.6Hz) 
1.68(4H, m), 2.32(4H, m), 3.82(3H, s), 7,22(1H, d, J-9.1Hz), 
7.59(2H, m), 7,91 (5 H, m), 8.34(1H. s) 

1.76(4H, m), 2.34(4H, m), 2.37(1H, t, J-2.4Hz), 4.77(2H, t, 
J-2.4HZ), 6.95(2H, m), 7.27(1H, d, J-8.9Hz), 8.04(1H, m), 
8.38(1H, br d, J-12.5Hz) 

1.28(6H, d, J-6.2HZ), 1.76(4H, m), 2.32(4H, m), 4.45(1H, q, 
J-6.2H2), 6,95(2H, m), 7.24(1H, d, J-9.0Hz). 8.00(1H, m), 
8.31(1H, br d, J-12.7Hz) 

1.71(4H, m), 2.33(4H, m). 3.80(3H, 8), 5.39(1H, d, J-10.9Hz), 
5.86(1H, d, J-17.6Hz), 6.75(1 H, dd, J-1 7.6, 10.9Hz), 7.21(1H, 
d, J-9.OH2), 7.47(2H, d, J-8.2Hz), 7.77(2H, d, l-8.2Hz), 
7.85(1H, s) 

1.76(4H, m), Z38(4H, m), 3.82(3H, s), 6.52(1H, d, J-15.6Hz), 
7.19(1H, d, J-9.0HZ), 737(3H, m), 7.47(3H, m), 7.65(1H, d, 
J-15.6HZ) 

1.85(4H, m), 2.45(4H, m), 831(2H, s) 
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TABLE XVIII-conlinucd 



NMR data 



No. NMRCCDa,, 300MH2) ppm 



No. NMR(CDCl3, 300MHz) ppm 



8-33 1.81(4H, m). 2.43(4H, m), 7.37(1H, d, J-8.SHzX 7.69(1H. 2d, 

J-2.3HZ, 8.5Hz), 8.10(1H, d, J-X3Hz) 
8-34 1.86(4H, m), 2.46(4H, m), 7.72(1H, d, J-8.8Hz), 8.56(1H, 2d. 

J-2.6HZ, 8.8Hz), 8.92(1H, d J-Z6H2) 
8-35 1.80(4H, m), Z40(4H, m), 3.83(2H, s), 6.79(2H, m), 6.91 (IH, d, 

J-8.3HZ) 

8- 36 1.78(4H, m), 2.40(4H, m), 7.15-7.30(2H, m), 7.6(2H, m), 7.9(4H, 

m), 8.14(1H, d, J-2.2HZ). 8.34(1H, s), 8.59(1H, s) 

9- 1 1.91(4H, m), 3.67(4H, m), 7.65(1H, d, J-8.3Hz) 

9-3 1.87(4H, m), 3.62(4H, m), 4.03(3H, s), 7.53(1 H, d, J-8.5EIz) 
9-4 1.88(4H, m), 3.d5(4H, m), 3.85(3H, s), 4.28(2H, s), 6.64(1H, d, 
J-9.5HZ) 

9-12 2.01(4H, m), 3.73(2H, m), 3.92<1H, m), 4.15(1 H, m), 7.53(1H. d, 

J-8.5Hz), 7.76(1 H, J-8.5, 2.4H2), 8.21(1H, d, J-2.4Hz) 
9-13 1.90(4H, m), 3.69(2H, m), 3.95(2H, tn), 4.85(2H, br s), 6.79(2H, 

m), 7.00(1 H, d, J-8.3HZ) 
9-14 1.94(4H, m), 3.69(2H, m), 4.03(2H, m), 7.27(2H, m), 7.59(2H, 

m), 7.94(4H, m), 8.19(1H, d, J-2.0Hz), 8.47(1H, s), 9.11(1H, br s) 
9-15 1.70(4H, m), 3.50(4H, m), 3.83(3H, s), 7.23(1H» d, J-9.0Hz), 

7.59(2H, m), 7.92(4H, m), 8.34(1H, s), 8.43(1 H, s) 
9-16 1.82(4H, m), 3.58(4H, m), 3.87(3H, s), 6.9-7.1(2H, m), 7.27(1H, 

d, J-9.0Hz), 8.07(1H, m), 8.49(1H, d, J-13.1Hz) 
9-17 1.89(4H, m), 3.65(4H, m), 7.53(1H, d. J-8.6Hz), 7.72(1H, 2d, 

J-2.3H2, 8.5Hz), 8. 13(1 H, d, J-2.3Hz) 
9-18 1.85(4H. m), 3.63(4H, m), 4.03(2H. s), 6.82(2H. m), 7.09(1H, 2d, 

J-0.6HZ, 8.0Hz) 
9-19 1.80(4H, m), 3.60(4H, m), 7.22(1H, 2d, J-2.3Hz, 8.7Hz), 

7.35(1 H, d, J-8.7Hz), 7.56(2H, m), 7.89(4H, m), 8.08(1H. d, 

J-2.3HZ), 8.43(1H, s), 9.41(1H, s) 
11-1 4.05(3H, s), 7.30(1 H, m), 7.53(1H. d, J-8.7Hz), 8.01 (IH, d, 

J-2.1HZ) 

11-2 7.33(1H, m), 7.70(1H, d, J-8.4Hz), 8.06(1H, d, J-2.1Hz), 
10.29(1 H, s) 

11-3 6.53(1H, d, J-9,5Hz), 6.53(3H, br), 7.40(1H, s), 8.17(1H, 5) 
11-4 3.86(3H, 8), 4.33(2H, br s), 6.65(1H, d, J-9.5Hz). 734(1 H, dq, 

J-2.2, 1.0Hz), 8.10(1H, d, J-2.2Hz) 
11-5 3.31(3H, s), 3.79(3H, s), 4.33(2H, br s), 7.21(1 H, d, J-l.lHz), 

7.49(1 H, d, J-B.SHz), 7.95(1H, d, J-2.2Hz) 
11-6 3.86(3H, s), 7.26(1H, d. J-9.2Hz). 7.27(1H, dq, J-2.2, l.lHz), 

7.56(2H, m), 7.88(4H, m). 7.97(1H, d, J-2.2Hz), 8.38(1H. s), 

8.79(1H, s) 

11-7 3.93(3H, s), 7.30(1H, d, J-8.7Hz), 735(1H, dq, J-2.2, l.lHz), 

8.08(1H, d, J-2.2HZ) 
11-8 1.20, 1.23(3H, t, J-7.1HZ), 3.20(2H, m), 3.94(3H, s), 4.16(2H, q, 

J-7.1HZ), 4.52(1 H, m), 7.32(2H, m), 8.08(1H, m) 
11-9 2.43(3H, q, J-2,lHz), 7,67(1H, d, J-8.5Hz), 8.01(1H, s), 

10.2(1H, br) 

11-10 2.46(3H, q, J-1.8Hz). 2,63(3H, br), 6.60(1H. d. J-9.4H2), 
8.08(1 H, 8) 

11-11 2.45(3H, q, J-1.9Hz), 3.87(3H, s), 6.66(1H. d, J-9.6Hz), 
8.06(1 H, s) 

11-12 2.44(3H, q, J-1.9H2), 2.58(3H, s), 3.84(3H, s). 6.60(1H, d, 
J-9.4HZ), 8.03(1 H, s) 

11- 13 238(3H, q, J-1.8Hz), 3.88(3H, s), 7.26(1H, d, J>93Hz), 

7.59(2H, m), 7.80(1H, m), 7.91(4H» m), 8.11(1 H, s\ 8.30(1H, s) 

12- 1 1.64(3H, m), 1.91(1H, m), 2.10(1H, m), 2.35(1H. m), 3.16(1H, 

m), 4.17(1H, m), 4.82(1H, m), 7.66(1H, d, J-8.2Hz), 10.4(1H, 
broad) 

12-2 1.61(3H, m), 1.91(1H, m), 2.10(1H, m), 2.38(1H, m), 3.13(1H, 

m), 4.11(1H, m), 4.14(2H, a), 4.87(1H, m), 5.49(1H, s), 6.64(1H, 
d, J-9.0HZ) 

12-3 1.61(3H, m). 1.90(1H, m), 2.08(1H, m), 2.35(1H, m), 3.10(1H, 

m), 4.07(1 H, m), 4.2(2H, broad), 4.88(1 H, m), 5.5(1 H, broad), 

6.63(1 H, d, J-9.0HZ) 
12-4 1.60(3H, m), 1.89(1H, m), 2.09(1H, m), 2.34(1H, m). 3.09(1H, 

m), 3.85(3H, s), 4.11(1H, m), 4.3(2H, broad), 4.87(1H, m), 

6.63(1 H, d, J-9.3HZ) 
12-5 1.4-1.7(3H, m), 1.7-2.4(3H, m). 2.95(1H, m), 3.85(3H, 

8), 3.97(1H, m), 4.71(1H, m), 7.26(1H, m), 7.60(2H, m), 7.93(4H, 

m), 8.15(1H, s), 8.44(1H, s) 
12-6 1.54(3H, m), 1.78(1H, m), 2.07(1H, m), 2.27(1 H, m), 2.95(1H, 

m), 4.01(1H, m), 4.22(1H, m), 7.44(1H, d, J-8.5Hz), 7.69(1H. 2d, 

J-2,3H2, SSHz), 8.11(1H. d, J-2,3Hz) 
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12-7 1.50(3H, m), 1.78(1 H, m). 2.05(1H, m), 2.28(1 H, m), 2.89(1H, 

m), 3.90(1 H, m), 3.95(2H, s), 4.15(1H, m), 6.81(2H, m), 6.99(1H, 
d, J-7.9HZ) 

12- 8 1.41(3H, m), 1.68(1 H, m), 1.93(1H, m), 2.24(1 H, m), 2.83(1H. 
10 m), 3.88(1 H, m), 4.11(1H, m), 7.23(2H, m), 7.54(2H, m), 

7.87(4H, m), 7.97(1H, s), 8.38(1H, s), 9.11(1H, s) 

13- 1 4.36(1H, br s), 7.61(1H, d, J-8.6H2), 7.88(2H, m), 7.99(2H, m) 
13-2 5.42(1H, br s), 6.58(1H, d, J-9.4H2), 7.95(4H, m) 

13-3 3.86(3H, s), 7.28(1 H, d, J-9.0Hz), 7.50-7.95(10H, m). 8.03(1 H, 
br s), 8.28(1H, br s) 
35 13-4 3.89(3H, s), 6.89.(2H, m). 7.30(1H, d, J-9.0Hz), 7.70-7.95(5H, 
m), 8.34(1 H, m) 

13- 5 7.33(2H, m), 7.56(2H, m), 7.7^.0(8H, m), 8.19(1H. d, J-1.4Hz), 

8.32(1H, s), 8.56(1 H, br s) 

14- 1 1.23(3H, I, J-7.1HZ), 2.51 (2H, m), 2.75(2H, m), 3.55(3H, s), 

3.90(3H, s), 4.10(2H, q, J-7.1Hz), 6.36(1H, s), 7.20(1H, d, 
J-8.9Hz) 

14-2 1.30(3H, t, J-7.1Hz). 3.56(3 H, s), 3.82(3 H, s), 4.23(2H, q, 
J-7.1Hz), 6.36(1H, s), 6.60(1H, d, J-16.2Hz), 7.31(1H, d, 
J-8.6Hz), 7.36(1 H, d, J-16.2Hz) 

3.01(1H, m), 3.25(1H, m), 3.57(3H, s), 3.70, 3.73(3H, 2s), 3.93, 
3.94(3H, 2s), 4.55(1H, m), 6.36, 6.37(1H, 2s), 7.26(1H, d, 
J-8.8HZ) 

1.23(3H, t, J-7.1HZ), 3.03(1H, m), 3.22(1H, m), 3.55(3H, s), 
3.94(3H, s\ 4.14(2H, m), 4.51(1 H, m), 6.37(1H, s), 7.26(1H, d, 
J-8.8HZ) 

1.24(3H, I, J-7-lHz), 2.95(1H, m), 3.31(1H, m), 3.56(3H, s), 
3.93(3H, s), 4.16(2H, m), 4.54(1 H, m), 6.35(1H, s). 7.26(1 H, d. 
J-8.8HZ) 

0.89(3H, I, J-7.4H2), 1.61 (2H, m), 3.02(1H, m), 3.23(1 H, m), 
3.56(3H, s), 3.94(3H, s), 4.07(2H, m), 4.53(1H, m). 6.37(1H, s), 
7.25(1 H, d, J-8.8HZ) 

0;90(3H, t, J-7.4HZ), 1.62(2H, m), 2.96(1H, m), 3.31(1 H, m), 
3.56(1H, s), 3.94(3H, s), 4.08(2H, m), 4.56(1H, m), 6.36(1H, s), 
7.25(1H, d, J-8.9HZ) 

0.90(3H, t, J-7.3HZ), 1.33(2H, m), 1.58(2H, m), 3.03(1H, m), 
3.22(1H, m), 3.55(3H, s), 3.94(3H, s), 4.08(2H, m), 4.52(1H, m), 
6,37(1H, s), 7.26(1 H, d, J-8.8Hz) 

0,91(3H, I, J-7.3H2), 1.33(2H, m), 1.59(2H, m), 2.98(1H, m), 
332(1H, m), 3.56(3H. s), 3.93(3H. s), 4.11(2H, m), 4.56(1H, m), 
635(1H, s), 7.25(1H, d, J-8.8Hz) 
14-10 0.88(3H, t, J-6.7Hz), 1.27(4H, m). 1.60(2H, m), 3.02(1H, m), 

3.22(1 H, m), 3.56(3H, s), 3.94(3H, s), 4.09(2H, m), 4.52(1 H, m), 
6.37(1H, s), 7.25(1 H, d, J-8.9Hz) 
14-11 0.89(3H, t, J-6.7H2), 1.31 (4H, m), 1.61(2H, m), 2.96(1H, m), 

3.30(1H, m), 3.56(3H, s), 3.93(3H, s), 4.10(2H, m), 4.56(1H, m), 
6.35(1H, s), 7.26(1 H, d, J-8.9Hz) 
14-12 0,87(3H, t, J-6.4H2), 1.27(6H, m), 1,59(2H, m), 3.03(1 H, m), 

3.22(1H, m), 3.56(3H, s), 3.94(1 H, s), 4.08(2H, m), 4.52(1 H, m), 
6.37(1H, s), 7.25(1H, d, J-8.8Hz) 
14-13 0.88(3H, t, J-6.9H2), 1.28(6H, m), 1.59(2H, m), Z96(1H, m), 
3.32(1H, t), 3.56(3H, s), 3.94(3H, s), 4.10(2H, m), 4.56(1H, m), 
6.35(1H, s), 7.26(1 H, d, J-8.8Hz) 
14-14 0.88(6H, m), 1.90(1 H, m), 3.02(1 H, m), 3.23(1 H, m), 3.56(3H, s), 
3.87(2H, m), 3.94(3H, s), 4.54(1 H, m). 6.37(1H, s), 7.25(1 H, d, 
J«-8.9Hz) 

14-15 0.89(6H, m), 1.91(1H, m), 2.96(1H. m), 3.32(1H. m), 3.56(3H, a), 
3.89(2H, m), 3.94(3H, a), 4,58(1 H, m), 6.35(1H, a). 7.26(1H, d, 
J-8.9HZ) 

14-16 0.89(6H, m), 1.50(2H, m), 1.60(1H, m), 3.02(1H, m), 3.21(1H, 

m), 3.56(3H. s), 3.94(3H, s), 4,13(2H, m), 4.52(1H, m), 6.37(1H, 
s), 7.2S(1H, d, J-8.9HZ) 
14-17 0.88(6H, m), 1.49(2H, m), 1.62(1H, m), 2.96(1H, m), 3.30(1H, 

m), 3.56(3H, s), 3.93(3H, s), 4.14(2H, m), 4.56(1H, m), 6.35(1 H, 
s). 7.25(1 H, d, J-S.9HZ) 
14-18 1.44. 1.46(9H, 2s), 2,90(1H, m), 3.31(1H, m), 3.56(3H, a), 
60 3.92, 3.93(3H, 28), 4.42(1H, m), 6.34, 6.37(1H, 28), 7.26(1H. d. 

J-9.0HZ). 

14-19 2.51(1H. m). 3.05(1 H, m), 3.20(1H. m), 3.56(3H, s). 3.94(3H, s), 
4.59(1H, m), 4.68(2H, m), 6.37(1H, s), 7.26(1H. d, J-8.9Hz) 

14-20 2.51(1H, m), 2.99(1H, m), 3.29(1H, m), 3.56(3H, s), 3.94(3H, s), 
4.61 (IH, m), 4.70(2H, m), 6.36(1 H, s), 7.26(1 H, d, J-8.9Hz) 
65 14-21 3.0-3.3(2H, m), 3.56(3H. s), 3.93, 3.94(3H, 28), 4.3-4.6(2H, m), 
4.69(1H, m), 6.35, 6.37(1H. 2s), 7.28(1H. d, J-8.8Hz) 



14-3 

25 14.4 
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30 14-6 
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TABLE XVIII-continued 



NMR data 



No. ISrMR(CDCl3, 300MHz) ppm 



14-22 3.06(1H, m), 3.24(1 H, m), 3.56(3H. s), 3.93, 3.94(3H, 2s), 

4.4-4.6(2H, m), 5. 86(1 H, m), 6.36, 6.37(1 H, 2s), 7.28(1H, d, 
J-8.8HZ) 

14-23 3.04-3.21(2H, m), 3.56(3H, s), 4.47, 4.65(2H, 2m), 4.69(1H, m), 

6.37(1 H, s), 7.28(1 H, d, J-8.7H2) 
14-24 3.02(1H, m), 3.24(1 H, m), 3.56(3H, s), 3.93(3H, s), 4.61(2H, m), 

4.70(1H, m), 6.35(1 H, s), 7.28(1 H, d, J-8.7Hz) 
14-25 2.98(1 H, m), 3. 30(1 H, m), 3.34(3H, s), 3.53(2H, m), 3.56(3 H, s), 

3.94(3H, s), 4.25(2H, m), 4.62(1 H, m), 6.35(1 H, s), 7.26(1 H, d, 

J-8.9H2) 

14-26 1,18(3H, m), 3.05 (IH, m), 3.27(1H, m), 3.4-3.6(4H, m), 

3.56(3H, s), 3.93, 3.94(3H, 2s), 4.29(2H, m), 4.61(1 H, m), 6.35, 

6.37(1 H, 2s), 7.26(1H, d, J-8.8H2) 
14-27 3.04(1H, m), 3.21(1H, m), 3.54(3H, s), 3.91(3H, s), 4.10(2H, m), 

4.45(2H, m), 4.61(1H, m), 6.35(1H, s), 6.92(3H, m), 7.27(3H, m) 
14-28 2.99(1H, m), 3.30(1H. m), 3.55(3H, s), 3.90(3H. s), 4.12(2H, m), 

4.46(2H, m), 4.64(1H, m), 6.34(1H, s), 6.93(3H, m), 7,26(3H, m) 
14-29 2.66(2H, m), 3.07(1 H, m), 3.21 (IH. m), 3.56(3H, s), 3.95(3H, s), 

4.30(2H, m), 4.63(1H, m), 6.35. 6.38(1H, 2s). 7.28(1H, d, 

J-8.9HZ) 

14-30 3.08(1H, m), 3.22(1H, m), 3.56(3H, s). 3.70(2H, m), 3.95(3H, s), 
4.30(1H, m), 4.51 (2H, m), 4.65(1H, m), 6.38(1H, s), 7.27(1H, d, 
J-8,7Hz). 

14-31 3.02(1 H, m), 3.42(1 H, m), 3.57(3H, s), 3.72(2H, m), 3.95(3H, s), 
4.29(1H. m), 4.52(2H, m), 4.66(1H, m), 6.36(1H. s), 7.27(1H, d, 
J-8.8HZ) 

14-32 1.22(3H, t, J-7.1H^. 3.13(1H, m), 3.31(1H. m), 3.55(3H, s), 

3.95(3H, s). 4.13(2H, m), 4.46(1H, m), 6.38(1H, s), 7.25(1H, d, 
J-8.9HZ). 

14-33 1.23(3H, t. J-7.1Hz), 3.08(1 H, m), 3.41(1H, m), 3.57(3H, s), 

3.93(3H, s), 4.12(2H, m), 4.49(1H, m), 6.36(1H, s), 7.25(1H, d, 
J-8.9HZ) 

14-34 1.27(3H, m), 1.61, 1.64(3H, 2s), 3.20(1 H, m), 3.54(3 H, s), 
3.61(1 H, m), 3.84(3H, s), 4.18(2H, m), 6.32, 6.37(1H, 2s), 
7.27(1H. 2d) 

14-35 0.94(3H. m), 1.62, 1.65(3H, 2s), 1.67(2H, m), 3.21(1H, m), 

3.54(3H, s), 3.62(1 H, m), 3.84(3H, s), 4.09(2H, m), 6.33, 6.37(1 H, 

2s), 7.27(1H, 2d, J-8.8Hz, S.SHz) 
14-36 0.94<3H, m), 1.41(2H, m), 1.61, 1.65(3H, 2s), 1.63(2H. m), 

3.21(1H, m), 3.54(3H, s), 3.60(1H. m), 3.84(3H, s), 4.12(2H, m), 

6.32, 6-37(lH, 2s), 7.27(1H, 2d, J-8.8Hz, 8.9Hz) 
14-37 0.90(3H, m), 1.33(4H, m), 1.61, 1.64(3H, 2s), 1.65(2H, m), 

3.20(1 H, m), 3.54(3H, s), 3.59(1 H, m), 3.84(3H, s), 4.12(2H, m), 

6.32, 6.37(1H, 2s), 7.27(1H, 2d, J-8.9Hz, 8.7Hz) 
14-38 0.89(3H, m), 1.30(6H, m), 1,61, 1.64(3H, 2s), 1.65(2H, m), 

3.20(1 H, m), 3.54(3H. s), 3.59(1 H, m), 3.84(3H, s), 4.11(2H, m), 

6.32, 6.36(1 H, 2s), 7.27(1H, 2d, J-8.8Hz, 8,8Hz) 
14-39 1.26(6H, m). 1.59, 1.62(3H, 2s), 3.20(1H, m), 3.54(3H, s), 3.63 

(IH, m), 3.85(3H, s), 4.98(1H, m), 6.32, 6.37(1H, 28), 7.27(1H, 

2d, J-8.8HZ, 8.8Hz) 
14-40 0.94(6H. m), 1.62, 1.65(3H. 2s), 1,96(1H, m), 3.21(1H, m). 

3.54(3H, s), 3.62(1 H, m), 3.84(3H, s), 3-92(2H, m), 6.32, 6.37(1 H, 

2s), 7.27(1 H, 2d, J-8.8Hz, 8,8Hz) 
14-41 1.63, 1.66(3H, 28), 3.22(1H, m). 3.53(3H. s). 3.63(1H, m). 

3.79(3H, s), 5.16(2H, m), 6.29, 6.36(1H. 2s), 7.25(1 H, 2d. 

J-8.8HZ, 8.8Hz), 7.35(5H, m) 
14-42 1.64, 1.67(3H, 2s), 3.23(1H, m), 3.52, 3.55(3H, 2s). 3.66(1H. m), 

3.84(3H, s), 4.71(1H, m), 5.00(1H, m), 6.33. 6.37(1H, Is), 

7.18(1H, m), 7. 27(1 H, 2d, J-8.8Hz, 8.8Hz) 
14-43 1.63, 1.66(3H, 2s), 3.21 (IH, m), 3.54(3H, s), 3.62(1 H, m), 

3.84(3H, s), 4.63(2H, m), 5.31(2H, m), 5.89(1H, m), 6.33, 

6.37(1H, 2s), 7.27(1H, 2d, J-8.9Hz. 8.7Hz) 
14-44 1.63(3H, m), 2.52(1 H, m), 3.18(1H, m). 3.56(3H, s), 3.60(1H, 

m), 3.84(3H, s), 4.74(2H, m), 6.34, 6.37(1 H, 2s), 7.26. 

7.27(1 H, 2d, J-8.7HZ, 8.8Hz) 
14-45 1.65, 1.68(3H, 2s), 3.19(1H, m). 3.51(1H, m), 3.55(3H. s), 

3.83(3H, s), 4.49(2H, m), 5.86(1H, m), 634. 637(1H, 2s), 

7.28(1 H, 2d, J-8.8HZ, 8.8Hz) 
14-46 1.67, 1.68(3H, 28), 3.18(1H. m), 3.53, 3.5S(3H, 28), 3.66(1H, 

m), 3.82, 3.83(3H, 2s), 5.73(1H, m), 6.35. 6.37(1H, 2s), 

7.31(1H, 2d, J-8.9HZ, 8.8Hz) 
14-47 1.63, 1.65(3H, 2s), 3.20,(1 H, m), 3.36, 3.37(3H, 2s), 3,55(3H, 

s), 3.63(3H, m), 3.84(3H, s). 4.29(2H. m), 6.33, 6.36(1H, 28), 

7.27(1H. 2d, J-8.8HZ, 8.8Hz). 
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^H NMR data 



^ No. NMR(CDCl3, 3OOMH2) ppm 



14-48 1.62, 1.64(3H, 2s), 2.16(3H, l, J-2.4H2), 2.73(2H, m), 

3.20(1 H, m), 3.55(3H, s), 3.59(1 H, m), 3,84<3H, s), 4,30(2H, m), 

6.33, 6.36(1H, 2s), 7.27(1 H, 2d, J-8.8Hz, 8.8Hz) 
14-49 1.63, 1.65(3H, 2s), 1.8-2.1(4H, m), 3.20(1 H, m), 3,54(3H, 
10 s), 3.61(1 H, m), 3.81 (2H, m), 3.84(3H, s), 4.13(3H, m), 6.33, 

6.36(1H, s), 7.27(1 H, 2d, J-8.7Hz, 8.9 Hz) 
14-50 3.05(2H, m), 3. 29(1 H, m), 3.52, 3.57(3H. 2s), 3.59(1 H. m), 

3.68(3H, s), 3.76(3H, s), 3.79, 3.80(3H. 2s), 6.32, 6.35(1H, 2s), 

7.29(1 H, 2d, J-8.9HZ, 8.8Hz) 
14-51 1.31, 1.35(3H. 2t, J-7.2H2. 7.1Hz), 3.50(1H, m), 3.55, 
j5 3.57(3H, 2s), 3.68(1H, m), 3.92, 3.94(3H, 2s), 4.31(2H, m), 

6.35, 6,38(1H, 2s), 7,34(1H, 2d, J-8.9Hz, 8.9Hz) 
14-52 1.26(3H, t, J-7.IH2), 2.48(3H, s), 3.07(1H, m), 3.38(1H. 

m), 4.21(2H, q, J-7.1Hz), 4.51(1 H, m), 7.07(1H, t, 

J-58.0HZ), 7.23(2H, m) 
14-53 1.24(3H, t, J-7.1Hz), 1.90(4H, m), 3.15(1H, m), 3.43(1H, 

m), 3.65(4H, m), 3.92(3H, s), 4.18(2H, m), 4,48(1 H, m), 

7.26(1H, d, J-10.5HZ) 
14-54 1.16(3H, t, J-7.2HZ). 2.36(3H, s), 3.04(1H, m), 3.26(1H, 

m), 3.48(3H, s), 4.00--4.2S(3H, m), 6.30(1 H, s). 7.20(1H, 

d, J-8.8HZ) 

14-55 1.18(3H, I. J-7.2HZ). 2.37(3H, s), 3.03(1H. m). 3.31(1H, 

m), 3.50(3H, s), 4.00-4.25(3H. m). 6.28(1H, s), 7.20(1H, d, 
25 J-8.7HZ) 

14-56 1.21(3H. I, J-7.2HZ), 3.10-3.45(2H, m). 3.90(3H, s). 

4.07(3H, br d. J-0.9Hz). 4.16(2H, q, J-7.2H2), 4.54(1H. 

br t, J-7.3Hz), 7.20(1 H, d, J-8.6Hz) 
14-57 3.45(3H, d, J-l.lHz), 6.21(1H, s), 7.30(1H, d, J.8.4Hz), 

7.46(2H, t, J-7.5Hz). 7.5-7.8(5H, m) 
30 14-58 3.31(3H, d, J-0.9H2), 6.29(1H, s), 6.32(1H, d, J-lZlHz), 

6.80(1H, d, J-12.1HZ), 7.15(1 H, d. J-8.5Hz). 7.28(2H, m), 

7.35(1 H, dd, J-8.5. 2.3Hz). 7.42(2H, m), 7.6~7.8(4H, m) 
14-59 3.48(3H, s), 6.34(1 H, s), 6.72(1 H, d, J-16.0Hz), 7.02(1 H, d, 

J-8.4HZ), 7.18(1 H, d, J-1 6.0Hz), 7.30(1H, dd, J-10.7, 2.3Hz), 

7.39(2H, m), 7. 48(1 H, dd, J-8.7, 1.2Hz), 7.73(5 H, m) 
35 14-60 1.25(1.5H, t, J-7.1Hz), 1.26(1, 5H, t, J-7.1Hz), 2.92(1H, m), 

3.26(1H, m), 3.57(3H, m), 4,22(2H, m), 4.36(1 H, m), 6.37(0.5H, 

5), 6.38(0.5H, s), 7.2-7.3(2H, m) 
14-61 1.21(3H, m), 2.49(3H, s), 3.33(2H, m), 3,90(3H, s), 4.18(2H. m), 

4.52(1H, I, J-7.2HZ), 7.05(1 H, t, J-58,0Hz), 7,25(1H, d, 

J^.9Hz) 

14-62 1,46(3H, t, J-7.0), 3.58(3H, s), 4.12(2H, q, J-7.0Hz), 

6.37(1H, s), 7.26(1 H, d, J-8.7Hz) 
14-63 1.22(3H, t, J-7.2Hz), 1.47(3H, t, J-7.0), 3.00(1H, dd, 14.2, 
5.2Hz), 3.23(1H, dd, J-14.2, 8.4Hz), 3.55(3H, q, J-0.8Hz), 
4.12(2H, q, J-7.0), 4.12(2H, m), 4.57(1H, dd, J-8.4, 5.2Hz), 
637(1H, s), 7.26(1 H, d, J-8.7Hz) 

45 14-64 1.23(3H, t. J-7.1Hz), 1.46(3H, t, J-7.0Hz), 2.94<1H, dd, 14.4, 
6.4Hz), 3.32(1H, dd, J-14.4. 7.0Hz), 3.55(3H, q, J-O.8H2), 
4.10(2H, q, J-7.0HZ), 4.17(2H, q, J-7.1Hz). 4.61(1H. dd, J-7.0, 
6.4Hz), 6.34(1H, s), 7.25(1 H, d, J-8.9Hz) 
- 14-65 0.89(3H, t, J-7.3Hz), 1.46(3H, t, J-7.0Hz), 1.62(2H, qt, J-7.3, 

6.9Hz), 3.03(1H, dd, J-14.2, 5.4Hz), 3.21 (IH, dd, J-14.2, 8.3Hz), 

50 3.55(3H, q, J-l.OHz), 4.04(2H, q, J-7.0Hz), 4.10(2H, m), 

4.59(1H, dd, J-8.3, 5.4Hz), 6.37(1H, s). 7.25(1H. d, J-8.8Hz) 
. 14-66 0.90(3H, t. J-7.3H2), 1-46(3H, t, J-7.OH2), 1.63(2H, qt, J-7.3, 

6.9 Hz). 2.94(1H, dd, J-14.4. 6.8Hz), 3.32(1 H, dd, J-14.4. 6.9Hz), 
3.55(3H, q, J-l.OHz), 4.07(2H, q, J-7.0Hz), 4.10(2H, m), 
4.64(1H, dd, J-6.9. 6.8Hz), 6.35(1H, s), 7.25(1H. d, J-8,9Hz) 

55 14-67 1.38(6H, t, J-6,2), 3.57(3H, q. J-1.2Hz), 4.58(1H, q, J-6.2Hz), 
6.37(1H, s). 7.27(1H, d, J-8.7Hz) 
14-68 1.22(3H, t, J-7.1Hz), 1.34, 1.39(6H, t, J-6.2Hz), 3.03(1H. dd, 
J-14.2, 5.3Hz), 3.26(1 H, dd, J-14.2, 8.3Hz), 3.55(3H, s), 
4.14(3H, q, J-7.1HZ), 4.58(1 H, dd, J-8.3, 5.3Hz). 4.68(1H, q. 
J-6.2HZ). 6.36(1 H, s), 7.25(1 H. d. J-8.9Hz) 

60 14-69 1.22(3H, t, J-7.1Hz), 1.35, 1.37(6H, t, J-6.2Hz), 2.94(1H, dd, 
J-14.4, 6.5Hz), 3.35(1 H, dd, J-14.4, 7.1Hz), 3.56(3 H, s), 
4.16(3H, q, J-7.IH2), 4.64(1H. q, J-6.2Hz). 4.66(1H, dd, 
J-7.1. 6.5Hz), 6.34(1H. s), 7.25(1H, d, J-8.9Hz) 
14-70 1.25(3H. t, J-7.1HZ), ^39(3H, s). Z89(1H, dd, J-14.8, 7.8Hz), 
3.23(1 H, dd, J-14.8, 6.1Hz), 3.56(3H, q, J-l.OHz). 4.17(2H, q, 

65 J-7.1HZ), 4.39(1 H. dd. J-7.8, 6.1Hz), 6.37. 6.38(1H, s), 7.00(1H, 

d, J-8.0HZ), 7.22(1H, d, J-8.0Hz), 7.27(1H. s) 
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NMR data 



No. NMR(CDCl3, 300MHz) ppm 



14-71 0.89(3H, m). 1.63(2H, m), 3.00(1H, m), 3.30(1 H, m), 3.54, 

3.55(3H, s), 3.93(3H, s). 4.09(1H. m), 6.36, 638(1H, s), 7.23(1H, 

J-8.2HZ), 8.07(1H, dd, J-8.2, 1.9Hz), 8.16(1H, d. 
J-1.9HZ) 

14-72 0.86, 0.88(3H, t, J-6.8Hz), 1.57, 1.62(2H, m), 2.43(3H, s), 
2.96(1 H, dd, J-14.2, 6.9Hz), 3.39(1 H, dd, J-14.2, 7.2Hz), 
3.93(3H, s), 4.05(2H, m), 4.54(1 H, dd, J-7.2, 6.9H2), 7.28, 
7.29(1 H, d, J-8.8HZ), 8.02, 8.04(1H, s) 

14-73 3.14(2H, m), 3.54(3H, 2s), 3.94(3H, 2s), 4.63(1H, m), 6.38(1H, 
2s), 7.25(1H, d, J-8.9HZ), 9.5(1H, broad) 

14-74 4.06(3H, s), 7.47(1 H, d, J-8.4Hz), 8.10(1H, m), 8.80(1H, m) 

14- 75 3.87(3H, s), 6.61(1H, d, J-9.4Hz), 8.12(1H, m), 8.88(1H, m) 

15- 1 3.53(3H, s), 3.7(2H, broad), 6.4(1H, broad), 6.29(1H. s). 6.68(1H. 

d, J-9.IH2) 

15-2 0.7-0.9(4H, m), 1.23(m, m), 3.51(3H, s), 3.87(3H, s), 6.24(1H, 
8), 6.47(1H, s), 6.83(1H, d, J-9.OH2), 8.02(1H, s) 

15-3 3.02(3H, s), 3.92(3H, s), 5.99(1H, s), 6.74(1H, s), 6.79(1H. d, 
J-9.0HZ), 7.38(2H, 2d), 7.53(1H, 2d), 7.72(2H. d, J-7.2Hz), 
8.85(1 H, s) 

15-4 3.31(3H, 8), 4.05(3H. s), 6.20(1H, s), 6.86(2H, m), 6.89(1H, d, 

J-9.1HZ), 7.03(1H, m), 8.12(1H, m), 8.23(1H, m) 
15-5 2.91(3H, s). 3.91(3H, s), 5.99(1 H, s), 6. 76(1 H. d, J-9.0Hz), 

6.81(1H, s), 7.59(2H. m), 7.82(4H, m), 8.32(1H, s), 8.98(1H, s) 
15-6 1.21(3H, t, J-ZlHz), 3.55(3H, s), 3.95(3H, s), 4.07(2H, q, 

J-7.IH2), 6.28(1 H, bs), 6.31(1 H, s), 6.43(1H, bs), 6.87(1H, d, 

J-9.IH2) 

15-7 3,46(3H, s), 3.93(3H, s), 6.29(1H, s), 6.52(1H, bs), 6.90(1H, d, 

J-9.OH2), 7.10(3H, m), 7.21(1H, m). 7.34(2H, m) 
15-8 3.28(3H, s). 3.90(3H, s), 6.11(1H, s), 6.66(1 H, s), 6.84(3H, m), 

6.93(1H, d, J-8.9HZ). 7.87(1H. s), 8.Q7(1H, m) 
15-9 1.33(3H, t, J-7,1H2), 3.16(3H, s), 3.50(3H, s), 4.05(3H, s), 

4.18(2H, m), 6.29(1H, s), 6.68(1H, s), 6.85(1H, d, J-9.1Hz), 

9.73(1 H, s) 

15-10 3.54(3H, s), 3.85(3H, s), 5.40(2H, m), 5.96(1H, m), 6.32(1 H, s), 

6.72(1H, d, J-9.2HZ), 7.32(1H. d), 8.13(1H, s) 
15-11 0.51(2H, m), 0.82(2H, m), 1.27(1H, m), 3.56(3H, s), 3.83(3H, s), 

6.34<1H, s), 6.67(2H, m), 7.82(1H, s) 
15-12 1.76(3H, s), 1.80(3H, s), 3.54(3H, s), 3.87(3H, s), 6.31 (IH, s), 

6.69(1H, d, J-9.IH2), 7.63(1H, s) 
15-13 1.69(3H, s), 3.39(3H. s). 334(3H, s), 3.83(3H, s), 4,13(2H. s), 

6.30(1H, s), 6.66(1H, d, J-9.3Hz), 9.79(1H, s) 
15-14 2.07(3H, s), 2.33(2H, m), 2.52(2H, m), 3.S6(3H, «), 3.86(3H, s), 

6.33(1 H, s), 6.72(1 H, d, J-9.2Hz), 7.06(1 H, t, J-5.2Hz), 

7.92(1H, s) 

15-15 3.30(2H, d. J-5.9H2), 3.52(3H, s), 3.84<3H, s), 6.33(1H, s), 
6.72(1H, d, J-9.1HZ), 7.07(2H, d, J-7.5Hz), 7.28(4H, m), 
7.95(1 H, s) 

15-16 1.25(3H, I, J-7.1HZ), 1.91(3H, s), 2.98(2H, 2d), 3.54(3H, s), 

3.89(3H, s), 4.11(2H, q. J-7.IH2), 6.30(1 H, s), 6.74<1H, d, 

J-9,lHz), 7.76(1H, s) 
15-17 1.24(3H, m), 3.46(1H, m), 3.50, 3.55(3H, 2s), 3.84(3H, s), 6.33, 

6.37(1 H, 2s), 6.71 (IH, d, J-9.2Hz), 7.10(3H, m), 7.28(3H, m), 

7.91(1 H, s) 

15-18 2.32(2H, m), 2.81(2H, m), 3.55(3H, s). 3.57(2H, m), 3.94(3H, s), 

6.32(1H, s), 6.74(1H, d, J-9.1Hz), 7.18(4H, m), 7.75(1H, s) 
15-19 2.46(2H, m), i91(2H, m), 3.25(2H, m), 3.57(3H, s), 3.87(3 H, s), 

6.36(1H, s), 6.69(1H, d, J-9.1Hz), 7.19(4H, m), 7.64(1H, s) 
15-20 3.51(3H, 8), 3.90(3H, s), 6.35(1H, s), 6.77(3H; m). 7.25(1H, m), 

7.83(1H, s), 8.36(1H, s) 
15-21 3,54(3H, s), 3.86(3H. s). 6.31(1H, s), 6.37(1H, s), 6.79(1H, d. 

J-9.3Hz) 

15- 22 3.53(3H, s), 3.90(3H, s), 6.41 (IH, s), 6.74(1 H, d, J-9.2Hz), 

7.39(1H, m), 7.48(2H, m), 7.66(2H, m), 7.80(3H, m), 8.34(1H, s) 

16- 1 3.55(3H, 8), 6.36(1H, s), 6.61(1H, d, J-2.1Hz), 7.04(1H, d, 

J-2.1HZ), 7.97(1 H, s) 
16-2 3.56(3H, s), 3.81(3H, s), 6.35(1H, s), 6.94(1H, d, J-2.0Hz), 

7.1 6(1 H, d, J-2.0HZ) 
16-3 3.54(3 H, s), 5.11(2H, s), 6.34(1 H, s), 6.8-6.9(2H, m). 6.96(1 H, 

d, J-2.0HZ), 7.19(1H, d, J-2.1Hz), 7.25 (IH, m) 
16-4 3.53(3H, s), 6.35(1H, s). 6.86(1 H. m). 7.00(1H, m), 7.49(1H, d. 

J-2.2HZ), 7.71(1 H, d, J-2,2Hz), 8.02(1 H, m) 
16-5 3.42(3H, s), 6.31(1 H, s), 7.49(1H, d, J-2.2Hz), 7.61(3H, m), 

7.93(4H, m), 8.58(1 H, m) 
16-6 3.54(3H, s), 3.86(3H, s), 6.35(1H, s), 6.82(1H, d, J-9.2Hz), 

6.9(1H, broad) 



TABLE XVIII-continucd 

^H NMR data 



^ No. NMR(CDCl3, 300MHz) ppm 

16- 7 3.44(3H. s), 3.88(3H, s), 6.26(1H, s), 7.29(1H, d, J-8-9Hz), 

7.63(2H, m), 7.95(3H, m), 8.09(1H, 2d, J-1.7Hz, 8.6Hz), 
8.71(1H, s) 

17- 1 2,39(3H, s), 3.56(3H, s), 3.97(3H, s), 6.37(1H, s), 7.28(1H, d, 
10 J-9.0HZ) 

17-2 1.15(6H, m), 3.56(3H, s), 3.73(211, m), 3.95(3H, s), 636(1H. s), 

7.28(1H, d, J-9.0HZ) 
17-3 3.51(3H, s), 4.01(3H, s), 4.10(2H, m), 6.32(1H, s), 7.24(5H, m), 

7.30(1H, d, J-8.6HZ) 
17-4 3.14(3H, s), 3.83(3H, s), 6.19(1H, s), 7.46(8H, m) 
15 17-5 3.14(2H, m), 3.57(5H, m), 3.96(3H, s), 6.40(1H, a). 7.28(1H, d, 

J-9.0HZ) 



Tbe compounds of the present invention exhibit excellent 
berbicidal effects when used as an active ingredient of a 

20 herbicide. The herbicide can be used for a wide range of 
applications, for example on crop lands such as paddy fields, 
upland farms, orchards and mulberry fields, and non-crop 
lands such as forests, farm roads, playgrounds, and factory 
sites. The application method may be suitably selected for 

25 soil treatment application and foliar application. 

The compounds of the present invention are capable of 
controlling noxious weeds including grass (gramineae) such 
as bamyardgrass {Echinochloa crus-galli), large crabgrass 
(pigitaria sanguinalis), green foxtail (Setaria viridis), 

^ goosegrass (Eleusine indica L.), wild oat {Avena fatua L.), 
Johnsongrass (Sorghum halepense), quackgrass (Agropyron 
repens)y alexandergrass (Brachiaria plantaginea), paragrass 
(Parucum purpurascen), sprangletop (Leptochloa chinensis) 
and red sprangletop (Leptochloa panicea); sedges (or 
Cyperaceae) such as rice flatsedge (Cyperus iria L.), purple 
nutsedge (Cyperus rotundas L.), Japanese bulrush (Scirpus 
Juncoides), flatsedge (Cyperus serotinus), small-flower 
umbrellaplant (Cyperus difformis), slender spike rush 
(Eleocharis acicularis), and water chestnut (Eleocharis 
kuroguwm); alismataceae such as Japanese ribbon wapato 

40 (Sagittaria pygmaed), arrow-head (Sagittaria trifolid) and 
narrowleaf waterplantain (Alisma canaliculatum); ponted- 
eriaceae such as monochoria (Monochoria vaginalis) and 
monochoria species (Monochoria korsakowii); scrophulan- 
aceae such as false pimpernel (Lindemia pyxidarid) and 

45 abunome (Dopatrium Junceum); lythraceae such as toothcup 
(Rotala indica) and red stem (Ammannia multiflora); and 
broadleaves such as redroot pigweed (Amaranthus 
retroflexus), velvetleaf (^butilon theophrasti\ morningglory 
(Ipomoea hederacea), lambsquarters (Chenopodium 

50 album), prickly sida {Sida spinosa L.), common purslane 
(Portulaca oleracea L.), slender amaranth (Amaranthus 
viridis L.), sicklepod (Cassia obtusifoUa), black nightshade 
(Solanum nigrum L.), pale smartweed (Polygonum lapathi- 
folium L.), common chickweed (Stellaria media L.), 

55 conunon cocklebur (Xaruhium strumarium L.), flexuous 
bittercress (Cardamine flexuosa WITH.), henbit (Lamium 
amplexicaule L.) and threeseeded copperleaf(Aca/y/>/ia atAS- 
trails L.). Accordingly, it is useful for controlling noxious 
weeds non-selectively or selectively in the cultivation of a 

60 crop plant such as corn (Zea mays L.), soybean (Glycine max 
Merr.), cotton (Gossypium spp.), wheat (Triticum spp.), rice 
(Oryza sativa L.), barley (Hordeum vulgare L.), oat {Avena 
sativa L.), sorgo (Sorghum bicolor Moench), rape (Brassica 
napus L.), sunflower (Helianthus annuus L.), sugar beet 

65 (Beta vulgaris L.), sugar cane (Saccharum offcinarum L.), 
Japanese lawngrass (Zoysia Japonica stend), peanut 
(Arachis hypogaea L.) or flax (Linum usitatissimum L.). 
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For use as hexbicides, the active ingredients of this erated organic or inorganic materials or compounds such as 

invention are formulated into heibicidal compositions by calcium sulfate. The formulation typically consists of the 

mixing herbicidally active amounts with inert ingredients active ingredient (1 to 20%) dispersed on or absorbed into 

known to the art to facilitate either the suspension, dissolu- the granule. The granule may be produced by intimately 

tion or emulsification of the active ingredient for the desired 5 mixing the active ingredient with the granules with or 

use. The type of formulation prepared recognizes the facts without a sticking agent to facilitate adhesion of the active 

that formulation, crop and use pattern all can influence the ingredient to the granule surface, or by di^olving the active 

activity and utility of theactiveingredientinaparticularuse. ingredient in a solvent, spraying the di^lved acUve mgre- 

-nius for agricultural use the present herbicidal compounds and solvent onto the granule then drying to remove the 

may be formulated as water dispersible granules, granules lo f^^^^^^"!' ^'f^'^f' formulations are useful where in-furrow or 

- , 1- * -1 * 1L1 . * banded application is desired 

for direct appucation to sous, water soluble concentrates, i li . ♦ /^c^^v u i -j 

. . , ^ ,* . 1 ui Emulsifiable concentrates (EC) are homogeneous liquids 

wettable powders, dusts, soluUons, emulsifiable concen- of a solvent or mixture of solvents such as 

trates (EC), microemulsion suspoemul^on, mveit enaulsion ^^^^ ^ ^^^^^^^ naphthas, isophorone or other pro- 

or other types of formulations depending on the desired commercial compositions derived from petroleum 

weed targets, crops and application methods. 15 ^^3^^^ J^^^ ^^e active ingredient and an emulsifying agent or 

These herbicidal formulations may be applied to the target agents. For herbicidal use, the EC is added to water (or other 

area (where suppression of unwanted vegetation is the ^p^^y carrier) and applied as a spray to the target area. The 

objective) as dusts, granules or water or solvent dHuted composition of an EC formulation can contain 0.1% to 95% 

sprays. These formulation may contain as litde as 0.1% to as active ingredient, 5 to 95% solvent or solvent mixture and 1 

much as 97% active ingredient by weight. 20 ^0% emulsifying agent or mbcnire of emulsifying agents. 

Dusts are admixtures of the active ingredient with finely Suspension concentrate (also known as flowable) formu- 

ground materials such as clays (some examples include lations are liquid formulations consisting of a finely ground 

kaolin and montmoriUonite clays), talc, granite dust or other suspension of the active ingredient in a carrier, typically 

organic or inorganic solids which act as dispersants and water or a non-aqueous carrier such as an oil. Suspension 

carriers for the active ingredient; these finely ground mate- concentrates typically contain the active ingredient (5 to 

rials have an average particle size of less than 50 microns. 50% by weight), carrier, wetting agent, dispersing agent. 

Atypical dust formulation will contain 1% active ingredient anti-freeze, viscosity modifiers and pH modifiers. For 

and 99% carrier. application, suspension concentrates are typically diluted 

Wettable powders are composed of finely ground particles with water and sprayed on the target area 

which disperse rapidly in water or other spray carriers. Solution concentrates are solutions of the active ingredi- 

lypical carriers include kaolin clays. Fullers earth, silicas enl (1 to 70%) in solvents which have suflBcient solvency to 

and other absorbent, wettable inorganic materials. Wettable dissolve the desired amount of active ingredient. Because 

powders can be prepared to contain from 1 to 90% active they are simple solutions without other inert ingredients 

ingredient, depending on the desired use pattern and the such as wetting agents, additional additives are usually 

absorbability of the carrier. Wettable powders typically added to the spray tank mix before spraying to facilitate 

contain wetting or dispersing agents to assist dispersion in proper application. 

water or other carriers. Microemulsions are solutions consisting of the active 
Water dispersible granules are granulated solids that ingredient (1 to 30%) dissolved in a surfactant or emulsifier, 
freely disperse when mixed in water. This formulation 40 without any additional solvents. There are no additional 
typically consists of the active ingredient (0.1% to 95% solvents added to this formulation. Microemulsions are 
active ingredient), a wetting agent (1-15% by weight), a particularly useful when a low odor formulation is required 
dispersing agent (1 to 15% by weight) and an inert carrier such as in residential turfgrass applications. 
(1-95% by weight). Water dispersible granules can be Suspoemulsions are combinations of two active ingredi- 
formed by mixing the ingredients intimately then adding a 45 ents. One active ingredient, is made as a suspension con- 
small amount of water on a rotating disc (said mechanism is centrate (1-50% active ingredient) and the second active is 
commercially available) and collecting the agglomerated made as a emulsifiable concentrate (0.1 to 20%). A reason 
granules. Alternatively, the mixture of ingredients may be for making this kind of formulation is the inability to make 
mixed with an optimal amount of liquid (water or other an EC formulation of the first ingredient due to poor 
liquid) and passed through an extruder (said mechanism is 50 solubility in organic solvents. The suspoemulsion formula- 
commercially available) equipped with passages which lion allows for the combination of the two active ingredients 
allow for the formation of small extruded granules. to be packaged in one container, thereby minimizing pack- 
Alternatively, the mixture of ingredients can be granulated aging waste and giving greater convenience to the product 
using a high speed mixer (said mechanism is commercially user. 

available) by adding a small amount of liquid and mixing at 55 xhe herbicidal compounds of this invention may be 

high speeds to affect agglomeration. Alternatively, the mix- formulated or applied with a insecticides, fungicides, 

ture of ingredients can be dispersed in water and dried by acaricides, nematicides, fertilizers, plant growth regulators 

spraying the dispersion through a heated nozzle in a process or other agricultural chemicals. Certain tank mix additives, 

known as spray drying (spray drying equipment is commer- such as spreader stickers, penetration aids, wetting agents, 

cially available). After granulatiori the moisture content of 50 surfactants, emulsifiers, humeclanls and UW protectants 

granules is adjusted to an optimal level (generally less than may be added in amounts of 0.01% to 5% to enhance the 

5%) and the product is sized to the desired mesh size. biological activity, stability, wetting, spreading on foliage or 

Granules are granulated solids that do not disperse readily uptake of the active ingredients on the target area or to 

in water, but instead maintain their physical structure when improve the suspensibility, dispersion, redispersion, 

applied to the soil using a dry granule applicator. These 65 emulsifiability, UW stability or other physical or physico- 

granulated solids may be made of clay, vegetable material chemical property of the active ingredient in the spray tank, 

such as corn cob grits, agglomerated silicas or other agglom- spray system or target area 
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The compositions of the present invention may be used in 
admixture with or in combination with other agricidtural 
chemicals, fertilizers, adjuvants, surfactants, emulsifiers, 
oils, polymers or phytotoxicity-reducing agents such as 
herbicide safeners. In such a case, they may exhibit even 
better effects or activities. As other agricultural chemicals, 
herbicides, fungicides, antibiotics, plant hormones, plant 
growth regulators, insecticides, or acaricides may, for 
example, be mentioned. Especially with berbicidal compo- 
sitions having the compounds of the present invention used 
in admixture with or in combination with one or more active 
ingredients of other herbicides, it is possible to improve the 
berbicidal activities, the range of application time(s) and the 
range of applicable weed types. Further, the compounds of 
the present invention and an active ingredient of another 
herbicide may be separately formulated so they may be 
mixed for use at the time of application, or both may be 
formulated together. The present invention covers such 
berbicidal compositions. 

Hie blend ratio of the compounds of the present invention 
with the active ingredient of other herbicides can not gen- 
erally be defined, since it varies depending on the time and 
method of application, weather conditions, soil type and 
type of formulation. However one active ingredient of other 
herbicide may be incorporated usually in an amount of 0.01 
to 100 parts by weight, per one part by weight of the 
compounds of the present invention. Further, the total dose 
of all of the active ingredients is usually from 1 to 10000 
g/ha, preferably from 5 to 500 g/ha. The present invention 
covers such berbicidal compositions. 

As the active ingredients of other herbicides, the follow- 
ing (common name) may be mentioned. Herbicidal compo- 
sitions having the compounds of the present invention used 
in combination with other herbicides, may occasionally 
exhibit a synergistic effect. 

1. TTiose that are believed to exhibit herbicidal effects by 
disturbing auxin activities of plants, including a phenoxy 
acetic acid type such as 2,4-D, 2,4-DB, 2,4DP, MCPA, 
MCPP, MCPB or naproanilide (including the free acids, 
esters or salts thereoQ, an aromatic carboxylic type such 
as 23,6 TBA, dicamba, dichlobenil, a pyridine type such 
as picloram (including free acids and salts thereof), tri- 
clopyr or clopyralid and others such as naptalam, 
benazolin, quinclorac, quinmerac or diflufenzopyr (BAS 
654H). 

2. Those that are believed to exhibit herbicidal effects by 
inhibiting photosynthesis of plants including a urea type 
such as diuron, linuron, isoproturon, chlorotoluron, 
metobenzuron, tebuthiuron or fluometuron, a triazine type 
such as simazine, atrazine, cyanazine, teibuthylazine, 
atraton, hexazinone, metribuzin, simetyn, ametryn, 
prometryn, dimethametryn or triaziflam, a uracil type 
such as bromacil, terbacil or lenacil, an anilide type such 
as propanil or cypromid, a carbamate type such as des- 
medipham or phenmedipham, a hydroxybenzonitrile type 
such as bromoxynil or ioxynil, and others such as 
pyridate, bentazon and methazole. 

3. Aquaternary ammonium salt type such as paraquat, diquat 
or difenzoquat, which is believed to be converted to free 
radicals by itself to form active oxygen in the plant and 
thus to exhibit quick herbicidal effects. 

4. Those which arc believed to exhibit herbicidal effects by 
inhibiting chlorophyll biosynthesis in plants and abnor- 
mally accumulating a photsensitizing peroxide substance 
in the. plant body, including a diphenyl ether type such as 
nitrofen, lactofen, acifluorfen-sodium, oxyfluorfen, 
fomesafen, bifenox, or chlomethoxyfen, a cyclic imide 
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type such as chlorphthaliim, flumioxazin, cinidon-ethyl, 
or flumiclorac-pentyl, and others such as oxadiazon, 
sulfentrazone, thidiazimin, azafenidin, carfentrazone, 
isopropazole, fluthiacet-mcthyl, pentoxazone, pjo-aflufen- 
ethyl and oxadiargyl. 

Those which are believed to exhibit herbicidal effects 
characterized by whitening activities by inhibiting chro- 
mogenesis of plants such as carotenoids including a 
pyridazinone type such as norflurazon, chloridazon or 
metflurazon, a pyrazol type such as pyrazolate, pyrazoxy- 
fen or benzofenap, and others such as fluridone, 
fluramone, diflufencam, methoxyphenone, clomazone, 
amitrole, sulcotrione, mesotrione, isoxaflutole and isox- 
achlortole. 

Those which exhibit herbicidal effects specifically to 
gramineous plants including an aryloxyphenoxypropionic 
acid type (either as a mixture of isomers or as a resolved 
isomer) such as diclofop-methyl, pyrofenop-sodium, fiu- 
azifop butyl or fluazifop-p -butyl, hailoxyf op-methyl, 
quizalofop p-ethyl, quizalafop p-tefiryl, fenoxaprop ethyl 
or fenoxaprop-p -ethyl, flamprop-M-methyl or flamprop- 
m-isopropyl or cyhalofop-butyl and a cyclohexanedione 
type such as alloxydim-sodium, sethoxydim, clethodim, 
tepraloxydim or tralkoxydim. 

7. Those which are believed to exhibit herbicidal effects by 
inhibiting amino acid biosynthesis of plants, including a 
sulfonylurea type such as chlorimuron-cthyl, 
nicosulfuron, metsulfuron-methyl, triasulfuron, 
primisulfuron, tribenuron-methyl, chlorosulfuron, 
bensulfuron-methyl, sulfometuron-methyl, prosulfuron, 
halosulfuron or halosulfuron-methyl, thifensulfuron- 
methyl, rimsulfuron, azimsulfuron, flazasulfuron, 
imazosulfuron, cyclosulfamuron, flupyrsulfuron, 
iodosulfuron, elhoxysulfuron, flucarbazone, 
sulfosulfiiron, oxasufluron a triazolopyrimidinesulfona- 
mide type such as fiumetsulam, metosulam, chloransulam 
or chloransulam-methyl, an imidazolinone type such as 
imazapyr, imazethapyr, imazaquin, imazamox, 
imazameth, imazamethabenz methyl, a pyrimidinesali- 
cylic acid type such as pyrthiobac-sodium, bispyribac- 
sodium, pyriminobac-methyl or pyribenzoxim 
(LGC40863), and others such as glyphosate, glyphosate- 
ammonium, glyphosate-isopropylamine or sulfosate. 

8. Those which are believed to exhibit herbicidal effects by 
interfering with the normal metabolism of inorganic nitro- 
gen assimilation such as glufosinate, glufosinate- 
ammonium, phosphinothricin or bialophos. 

9. Those which are believed to exhibit herbicidal effects by 
inhibiting cell division of plant cells, including a dini- 
troaniUne type such as trifluralin, oryzalin, nitralin, 
pendamethalin, ethafiuralin, benefin and prodiamine, an 
amide type such as bensulide, napronamide, and 
pronamide, a carbamate type such as propham, 
chlorpropham, barban, and asulam, an organophospho- 
rous type such as amiprofos-methyl or butamifos and 
others such as DCPA and dithiopyr. 

10. Those which are believed to exhibit herbicidal effects by 
inhibiting protein synthesis of plant cells, including a 
chloroacetanilide type such as alachlor, metolachor 
(including combinations with safeners such as benoxacor, 
or resolved isomeric mixtures of metolachlor including 
safeners such as benoxacor) propachlor, acetochlor 
(including combinations with herbicide safeners such as 
dichlonnid or MON 4660 or resolved isomeric mixtures 
of acetochlor containing safeners such as dichlormid or 
MON 4660), propisochlor or dimethenamid or an oxyac- 
etamide type such as fiufenacet. 
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11. Those in which ihe mode of action causing the herbicidal 
effects are not well understood including the dithiocar- 
baamates such as thiobencarb, EPTC, diallate, triallate, 
molinate, pebulate, cycloate, butylate, vemolate or pro- 
sulfocarb and miscellaneous herbicides such as MSMA, s 
DSMA, endothall, ethofumesate, sodium chlorate, pelar- 
gonic acid and fosamine. A few formulation examples of 
the present invention are given as follows. 

Formulation Example 1. Emulsifiable Concentrate 

10 



Ingredient 


Chemical 




% 


Trade Name 


Name Supplier 


Ftmction 


wt./wt. 


Compound 2- 




Active 


5.0 


75 




Ingredient 




Tbximul H-A 


Calcium sulfonate Stepan Co. 


Emulsifier 


2.5 




and nonionic 








sui&ctant blend 






Toximul D-A 


Calcium sulfonate Stepan Co. 


Emulsiiier 


7.5 




and nonionic 








surfactant blend 






Aromatic 200 


Aromatic Exxon 


Solvent 


QS to 




hydrocarbon Oiemical Co. 




100% 


Formulation Example 2. Suspension Concentrate 


Ingredient 


Chemical 




% 


Trade Name 


Name Supplier 


Function 




Compound 2- 




Active 


10.00 


75 




Ingredient 




Proylene gylcol 


Anti- freeze 


5.00 


Antifoam 1530 Silicone Oow Coming 


Anti-foam 


0.50 




defoamer 






Rhodopol 23 


Xanthan gum Rhone-Poulenc 


Suspending 


0.25 






Aid 




Morwet D425 


Napthalcnc Witco Corp. 


Dispersant 


3.00 




formaldehyde 








condensate 






Igepal CA-720 Octylphenol Rbone-Poulenc 


Wetting 


3.00 




ethoxylate 


agent 




Proxcl GXL 


1,2 bcnziso- ICI Americas 


Preservative 


0.25 


Water 


thiazolin-3>one 


Diluent 


68.00 


Formulation Example 3. Wettable Powder 


Ingredient 


Oiemical 




% 


Trade Name 


Name Si^plier 


Function 


WL/WL 


Compound 




Active 


50.00 


2-75 




Ingredient 




Gerqion 


Sodium-N-methyl Rhone-Poulenc 


Wetting 


3.00 


T-77 


melhyl-N-olcoyl 


agent 






taurate 






Lomar PW 


Napthalene Henkel Corp. 


Dispersant 


5.00 




Sulfonate 






Kaolin clay 


Kaolin clay J. M. Huber 


Filler 


42.00 


Formulation Example 4. Water Dispersible Granule 


Ingredient 


Chemical 




% 


Trade Name 


Name Supplier 


Function 


wt./wt. 


Compound 2- 




Active 


50.00 


75 




Ingredient 




Moiwet EFW 


Witco Corp. Weuing 


2.00 






agent 
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-continued 



Ingredient 
Trade Name 


Chemical 
Name 


Supplier 


Function 


% 
WU/WL 


Morwet D-425 


Napthalene 


Witco Corp. 


Dispersant 


10.00 




formaldehyde 










condensate 








ASP 400 


Kaolin Clay 


Engelhard Coip. 


FUler 


38.00 



Test Example 

A standard greenhouse herbicide activity screening sys- 
tem was used to evaluate the herbicidal efficacy and crop 
safety of these test compounds. Seven broadleaf weed 
species including redroot pigweed (Amaranthus retroflexus, 
AMARE, velvetleaf (Abutilon theophrasti, ABUTH), sick- 
lepod (Cassia obtusifoliay CASOB), ivyleaf morningglory 
(Ipomoea hederacea, IPOHE), lambsquarters 
{Chenopodium alburn^ CHEAL), common ragweed 
(Ambrosia artemisizfolia L., AMBEL), and cocklebur 
(Xanthium strumarium, XANST) were used as test species. 
Four grass weed species including green foxtail (Setaria 
viridiSy SETVI), barnyardgrass (Echinochloa crus-galli, 
ECHCG), johnsongrass (Sorghum halepense, SORHA), and 
large crabgrass (Digitaria sanguinalis, DIGSA) were also 
used. In addition, three crop species, field corn (Zea mays L., 
var. Dekalb 535, CORN), soybean (Glycine max L., var. 
Pella 86, SOY), and is upland rice (Oryza sp., var. Tebonnet, 
RICE) were included. 

Pre-emerge Test 

All plants were grown in 10 cm square plastic pots which 
were filled with a sandy loam soil mix. For pre-emerge tests, 
seeds were planted one day prior to application of the test 
compounds. For post -emerge tests, seeds were planted 8-21 
days prior to the test to allow emergence and good foliage 
development prior to application of the test substances. At 
the time of the post-emerge application, plants of all species 
were usually at the 2-3 leaf stage of development. 

All test compounds Were dissolved in acetone and applied 
to the test units in a volume of 187 1 /ha. Test materials were 
applied at rates ranging firom 15 g ai/ha to 1000 g ai/ha using 
a track sprayer equipped with a TJ8001E even flow flat fan 
spray nozzle. Plants were arranged on a shelf so that the top 
of the canopy (post-emerge) or top of the soil surface 
(pre-emerge) was 40—45 cm below the nozzle. Pressurized 
air was used to force the test solution through the nozzle as 
it was mechanically advanced (via electrically driven chain 
drive) over the top of all test plants/pots. This application 
simulates a typical commercial field beibicide application. 

Post-emerge Test 

In the post-emerge test, a commercial non-ionic surfactant 
was also included (0.25% vA^) to enhance wetting of the leaf 
surfaces of target plants. Immediately after application, test 
units of the pre-emerge applications were watered at the soil 
surface to incorporate the test materials. Subsequently, these 
test units were bottom-watered. Post-emerge test units were 
always bottom-watered. 

At 14 days after application of the test materials, phyto- 
toxicity ratings were recorded. A rating scale of 0-100 was 
used as previously described in Research Methods in Weed 
Science, 2nd edition, B. Truelove, Ed., Southern Weed 
Science Society, Auburn University, Auburn, Ala. 1977. 
Briefly, "0" corresponds to no damage and "100" corre- 
sponds to complete death of all plants in the test unit. This 
scale was used both to determine efficacy against weed 
sp>ecies and damage to crop species. Herbicide activity data 
for various compounds of this invention, which are shown 
by compound No. in Tables 1^, are shown in Tables 11 and 
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12. The data demonstrate significant differences between 
compounds for both efficacy against weeds and selectivity 
for crop species. For selected compounds, excellent activity 
against a majority of the weed species was observed with 
minimal damage to at least one of the crop species. 
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Following table XIX shows comparative data for the 
pre-emerge herbicidal activity of compound 1.4 of present 
invention and the compound 2 reported in the Japanese Pat. 
No. Toku Kai Hei 5-25144 (1993). The data clearly shows 
the high level of activity observed with compound 1.4. 



TABLE XIX 



H3C, 




NH2 




Comparative herbicidal activity of compounds 1.4 and 2 



Cmpd. 
no. 


Rate 
(g ai/ha) 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


XANST 


SETVI 


ECHCG 


SORHA 


DIGSA 


MAIZE 


SOY 


RICE 


1.4 


3.9 


30 


95 


0 


0 


30 


0 


0 


0 


0 


0 


0 


0 


0 




7.8 


100 


100 


30 


0 


60 


0 


60 


0 


0 


30 


0 


0 


0 




15.6 


90 


100 


100 


0 


100 


20 


80 


0 


0 


30 


0 


0 


10 




31.3 


100 


100 


0 


50 


100 


10 


80 


10 


30 


30 


0 


15 


20 




62.5 


100 


100 


80 


90 


100 


50 


100 


30 


40 


95 


0 


40 


50 




125 


100 


100 


95 


100 


100 


50 


100 


95 


95 


100 


40 


90 


60 




250 


100 


100 


100 


100 


100 


90 


100 


100 


100 


100 


95 


100 


65 


2 


3.9 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




7.8 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




15.6 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




31.3 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




62.5 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




125 


0 


0 


30 


0 


30 


0 


0 


0 


0 


0 


0 


0 


0 




250 


0 


50 


50 


0 


50 


60 


0 


0 


0 


0 


0 


0 


15 



TABLE XX 



Pre-emerye Heibicidal Activity 

Ompd. Rate 

no. g ai/ha AMARE ABUTH CASOB IPOHE CHEAL AMBEL SETVI ECHCG SORHA DIGSA SOY CORN RICE 



1-2 


63 


0 


50 


90 


0 


0 




20 


0 


0 


0 


0 


0 


0 




250 


0 


10 


100 


0 


0 




0 


0 


0 


30 


0 


0 


10 


1-4 


63 


100 


100 


90 


100 


100 


100 


100 


100 


85 


100 


90 


70 


60 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


80 


1-5 


63 


20 


30 


0 


0 


60 


0 


0 


0 


0 


0 


0 


0 


0 




250 


95 


100 


0 


10 


100 


20 


90 


0 


20 


70 


10 


0 


10 


1-9 


63 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


90 


95 


1-10 


63 


70 


100 


20 


0 


30 


0 


0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


50 


60 


100 


60 


100 


0 


0 


30 


50 


0 


0 


1-11 


63 


100 


100 


20 


20 


100 


50 


80 


0 


90 


90 


10 


0 


20 




250 


100 


100 


60 


90 


100 


100 


100 


95 


98 


100 


70 


60 


70 


1-13 


63 


100 


100 


80 


100 


100 


100 


100 


90 


95 


100 


95 


60 


95 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


95 


100 


1-15 


63 


0 


20 


0 


0 


40 




70 


0 


0 


0 


0 


0 


10 




250 


20 


90 


0 


0 


50 




80 


0 


20 


90 


0 


0 


30 


1-16 


63 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


0 


0 


70 


0 


0 


0 


0 


0 


0 


0 


0 


1-18 


63 


100 


100 


70 


100 


100 




95 


0 


70 


70 


100 


40 


30 




250 


100 


100 


100 


100 


100 




99 


80 


100 


90 


95 


90 


70 


1-19 


63 


95 


100 


90 


60 


100 




100 


90 


90 


95 


60 


50 


80 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


70 


80 


95 


1-20 


63 


100 


100 


100 


40 


100 




80 


50 


30 


50 


0 


15 


60 




250 


100 


100 


100 


100 


100 




100 


100 


70 


90 


70 


65 


70 


1-21 


63 


98 


70 


0 


0 


100 


0 


95 


0 


0 


70 


0 


0 


0 




250 


100 


100 


0 


40 


100 


100 


100 


95 


90 


100 


0 


0 


10 


1-22 


63 


95 


100 


0 


0 


95 




90 


0 


0 


0 


0 


0 


0 




250 


100 


100 


0 


20 


100 




100 


60 


60 


60 


20 


10 


50 


1-30 


63 


0 


50 


0 


0 


85 




10 


0 


0 


0 


0 


0 


10 




250 


60 


100 


70 


70 


100 




100 


0 


10 


90 


20 


10 


30 


1-31 


63 


80 


100 


70 


0 


95 




SO 


0 


0 


0 


0 


0 


0 




250 


100 


100 


95 


80 


100 




100 


40 


90 


90 


90 


SO 


10 
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TABLE XX-continued 



Pre-emeree Heifaicidal Activity 



Cmpd- 
no. 


Rate 
g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVa 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


1-32 


63 


0 


90 


40 


0 


90 


0 


0 


0 


0 


0 


0 


0 


20 




250 


100 


100 


40 


50 


100 


50 


100 


95 


30 


100 


20 


0 


40 


1-37 


63 


100 


100 


80 


100 


100 


— 


100 


90 


90 


100 


90 


15 


60 




250 


100 


100 


100 


100 


100 


— 


100 


100 


100 


100 


100 


90 


90 


1-38 


63 


100 


100 


100 


100 


100 


— 


100 


95 


90 


100 


80 


70 


90 




250 


100 


100 


100 


100 


100 


— 


100 


100 


100 


100 


90 


90 


100 


1-51 


63 


90 


90 


0 


50 


90 


30 


30 


0 


10 


20 


10 


0 


10 




250 


100 


100 


30 


80 


100 


80 


90 


50 


60 


90 


60 


70 


70 


1-53 


63 


100 


100 


0 


50 


100 


50 


50 


0 


50 


40 


50 


95 


50 




250 


100 


100 


50 


95 


100 


90 


95 


80 


90 


90 


90 


100 


90 


1-54 


63 


100 


100 


30 


100 


100 


100 


90 


45 


80 


80 


100 


95 


60 




250 


100 


100 


SO 


100 


100 


100 


100 


100 


100 


100 


100 


99 


95 


1-55 


63 


70 


90 


0 


0 


95 





0 


10 


20 


50 


0 


10 


0 




250 


70 


90 


0 


0 


95 





0 


10 


20 


50 


0 


10 


0 


1-59 


63 


100 


100 


30 


100 


100 


, 


30 


0 


30 


30 


70 


30 


30 




250 


100 


100 


80 


100 


100 





90 


70 


85 


90 


90 


90 


70 


1-60 


63 


100 


100 


70 


90 


100 





95 


50 


80 


95 


90 


50 


40 




250 


100 


100 


100 


100 


100 





100 


95 


100 


100 


100 


95 


95 


1-61 


63 


95 


100 


30 


60 


100 


60 


95 


75 


70 


40 


30 


60 


50 




250 


100 


100 


80 


90 


100 


100 


100 


99 


99 


99 


90 


95 


95 


1-63 


63 


100 


100 


20 


20 


100 





95 


40 


50 


80 


0 


10 


80 




250 


100 


100 


90 


95 


100 





100 


100 


99 


100 


30 


90 


95 


2-1 


63 


60 


100 


80 


95 


90 


50 


80 


10 


30 


20 


50 


30 


80 




250 


100 


100 


100 


100 


100 


100 


95 


70 


70 


100 


100 


80 


90 


2-2 


63 


100 


100 


60 


90 


100 


40 


90 


30 


60 


90 


50 


10 


10 




250 


100 


100 


90 


100 


100 


100 


100 


90 


90 


95 


90 


70 


50 


2-3 


63 


100 


100 


60 


60 


100 





90 


0 


10 


30 


40 


0 


20 




250 


100 


100 


100 


100 


100 





100 


40 


30 


60 


80 


30 


50 


2-4 


63 


80 


30 


0 


20 


50 





0 


0 


0 


0 


0 


0 


0 




250 


95 


100 


0 


70 


100 





80 


0 


0 


50 


20 


20 


10 


2-5 


63 


90 


100 


40 


90 


100 





100 


10 


60 


50 





10 


70 




250 


100 


100 


100 


100 


100 





100 


90 


90 


95 








80 


2-6 


63 


0 


0 


0 


0 


0 





0 


0 


0 


0 


0 


0 


0 




250 


50 


0 


0 


0 


0 





80 


0 


20 


10 


0 


0 


0 


2-7 


63 


90 


100 


60 


70 


100 





95 


40 


90 


95 


70 


10 


60 




250 


100 


100 


100 


100 


100 





100 


100 


95 


100 


95 


70 


90 


2-8 


63 


40 


0 


0 


0 


60 





90 


0 


40 


80 


60 


15 


50 




250 


100 


100 


0 


100 


100 





90 


0 


40 


80 


60 


15 


50 


2-10 


63 


50 


100 


50 


60 


100 


100 


40 


0 


0 


90 


45 


0 


0 




250 


100 


100 


90 


100 


100 


100 


100 


95 


80 


95 


100 


40 


30 


2-11 


63 


30 


90 


0 


70 


100 





0 


0 


0 


0 


0 


0 


10 




250 


100 


100 


60 


100 


100 





100 


40 


50 


60 


20 


10 


50 


2-12 


63 


30 


50 


30 


40 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


100 


70 


40 


70 


30 


0 


0 


0 


0 


0 


0 


0 


0 


2-14 


63 


50 


90 


0 


0 


50 




60 


0 


0 


0 


0 


0 


0 




250 


100 


100 


60 


100 


100 





100 


0 


30 


20 


60 


0 


30 


2-15 


63 


0 


20 


0 


20 


60 


0 


0 


0 


0 


0 


0 


0 


10 




250 


SO 


90 


0 


30 


40 


0 


0 


0 


0 


0 


0 


0 


0 


2-16 


63 


50 


80 


0 


0 


95 




0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


100 


90 


100 





100 


40 


80 


100 


0 


20 


15 


2-18 


63 


40 


0 


0 


0 


10 





0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


40 


40 


90 




80 


0 


0 


0 


30 


0 


20 


2-19 


63 


80 


90 


0 


10 


95 





20 


0 


0 


40 


30 


5 


10 




250 


100 


100 


10 


100 


100 




100 


50 


60 


100 


90 


40 


60 


2-23 


63 


100 


100 


70 


100 


100 


100 


100 


80 


60 


70 


25 


60 


80 




250 


100 


100 


100 


100 


100 


100 


100 


100 


90 


100 


90 


100 


95 


2-24 


63 


100 


100 


90 


100 


100 


100 


100 


95 


95 


100 


90 


95 


90 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


98 


99 


2-26 


63 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


80 


0 


0 


0 


90 


0 


0 


0 


0 


0 


0 


0 


0 


2-27 


63 


100 


100 


60 


80 


100 


100 


100 


50 


30 


95 


30 


20 


70 




250 


100 


100 


100 


100 


100 


100 


100 


100 


80 


100 


70 


90 


90 


2-28 


63 


100 


100 


5 


80 


100 




50 


0 


10 


50 


10 


0 


60 




250 


100 


100 


100 


100 


100 




100 


20 


50 


90 


70 


10 


70 


2-29 


63 


100 


100 


60 


30 


100 


0 


100 


0 


0 


60 


0 


0 


40 




250 


100 


100 


100 


100 


100 


60 


100 


50 


80 


90 


45 


15 


65 


2-30 


63 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


0 


20 


0 


0 


70 


0 


20 


0 


0 


0 


0 


0 


0 


2-31 


63 


100 


100 


100 


100 


100 




100 


40 


60 


90 


70 


20 


40 




250 


100 


100 


100 


100 


100 




100 


100 


85 


100 


100 


40 


90 


2-32 


63 


100 


100 


95 


100 


100 




100 


99 


90 


100 


90 


40 


80 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


95 


99 


2-33 


63 


100 


100 


100 


100 


100 




100 


30 


60 


100 


10 


70 


70 




250 


100 


100 


100 


100 


100 




100 


95 


90 


100 


90 


90 


80 
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TABLE XX-continued 

Pre-emerge Hcrbicidal Activity 

Cmpd. Rate 



no. 


g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


2-34 


63 


100 


100 


100 


100 


100 


100 


95 


70 


20 


70 


15 


25 


40 




250 


100 


100 


100 


100 


100 


100 


100 


99 


85 


100 


90 


90 


90 


2-36 


63 


100 


100 


10 


0 


90 


0 


25 


0 


0 


0 


0 


0 


0 




250 


100 


100 


70 


60 


100 


30 


90 


10 


20 


30 


10 


0 


40 


2-37 


63 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


30 


30 


0 


0 


50 


0 


0 


0 


0 


0 


0 


0 


0 


2-39 


63 


100 


100 


100 


95 


100 


100 


100 


90 


60 


99 


70 


70 


90 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


90 


95 


99 


2-40 


63 


100 


100 


80 


90 


100 


100 


100 


85 


60 


90 


95 


50 


95 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


95 


100 


2-41 


63 


100 


100 


80 


90 


100 


100 


95 


50 


30 


70 


80 


35 


50 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


95 


90 


2-42 


63 


100 


100 


80 


100 


100 


100 


100 


100 


95 


100 


100 


85 


90 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


98 


99 


2-44 


63 


100 


100 


60 


90 


100 


100 


90 


30 


50 


60 


80 


10 


20 




250 


100 


100 


100 


100 


100 


100 


100 


99 


95 


100 


100 


70 


80 


2-45 


63 


70 


0 


0 


0 


60 





0 


00 


0 


0 


0 


0 


0 




250 


100 


70 


0 


0 


90 





30 


0 


0 


0 


0 


0 


0 


2-46 


63 


100 


50 


30 


0 


100 





90 


0 


30 


30 


30 


0 


20 




250 


100 


100 


100 


60 


100 





100 


50 


90 


70 


100 


90 


70 


2-47 


63 


100 


100 


90 


100 


100 


50 


100 


0 


60 


100 


90 


40 


70 




250 


100 


100 


100 


100 


100 


100 


100 


99 


90 


100 


100 


99 


95 


2-48 


63 


100 


100 


100 


100 


100 


100 


100 


85 


95 


95 


100 


90 


90 




250 


100 


100 


100 


100 


100 


100 


100 


100 


95 


100 


100 


99 


99 


2-49 


63 


100 


100 


0 


0 


100 


100 


80 


0 


0 


20 


0 


0 


20 




250 


100 


100 


100 


90 


100 


100 


95 


10 


0 


100 


40 


15 


60 


2-50 


63 


100 


100 


60 


70 


100 


60 


90 


10 


30 


70 


90 


5 


25 




250 


100 


100 


100 


100 


100 


100 


100 


100 


80 


100 


100 


70 


90 


2-52 


63 


100 


10 


0 


0 


50 


0 


40 


0 


0 


0 


0 


0 


0 


2-53 


63 


100 


100 


95 


100 


100 


80 


100 


40 


40 


90 


95 


25 


80 




250 


100 


100 


100 


100 


100 


100 


100 


99 


100 


100 


100 


90 


90 


2-54 


63 


100 


100 


100 


85 


100 


100 


100 


90 


90 


100 


90 


90 


70 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


98 


90 


2-56 


63 


100 


100 


100 


100 


100 


100 


100 


90 


99 


100 


40 


80 


30 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


90 


95 


95 


2-58 


63 


100 


100 


30 


20 


100 


50 


100 


50 


70 


90 


15 


40 


80 




250 


100 


100 


99 


100 


100 


100 


100 


100 


100 


100 


100 


95 


95 


2-59 


63 


100 


100 


30 


20 


100 


50 


100 


40 


40 


70 


10 


10 


25 




250 


100 


100 


100 


100 


100 


90 


100 


9 


90 


100 


100 


70 


75 


2-61 


63 


100 


100 


40 


90 


100 


80 


10 


85 


80 


90 


30 


10 


75 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


80 


95 


95 


2-63 


63 


100 


100 


100 


100 


100 


100 


100 


95 


90 


100 


95 


60 


95 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


2-64 


63 


90 


100 


0 


0 


90 


0 


100 


0 


10 


40 


0 


0 


10 




250 


100 


100 


100 


40 


100 


60 


100 


60 


50 


70 


20 


35 


60 


2-66 


63 


100 


100 


35 


40 


100 


0 


95 


0 


20 


60 


10 


0 


10 




250 


100 


100 


90 


80 


100 


60 


100 


60 


95 


99 


20 


15 


60 


2-67 


63 


100 


100 


100 


100 


100 


100 


100 


50 


80 


100 


100 


90 


90 






lUU 


lUU 


irtn 
lUU 


100 


100 


100 


100 


95 


100 


100 


100 


99 


90 


2-69 


63 


on 


inn 


n 
u 


u 


inn 


j\j 


"jn 
f\J 


0 


0 


20 


0 


0 


20 




250 


100 


100 


80 


40 


100 


60 


95 


10 


30 


90 


0 


10 


30 


2-70 


63 


70 


100 


0 


0 


80 


0 


0 


0 


0 


Q 


0 


0 


0 




250 


100 


90 


40 


60 


100 


30 


60 


0 


0 


20 


10 


0 


10 


2-72 


63 


100 


100 


30 


20 


100 


0 


60 


0 


0 


30 


0 


0 


10 




250 


100 


100 


90 


20 


100 


50 


100 


50 


50 


100 


50 


5 


40 


2-73 


63 


100 


100 


100 


90 


100 




100 


90 


75 


100 


40 


50 


80 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


95 


100 


2-74 


63 


100 


100 


40 


0 


100 




70 


0 


0 


20 


0 


0 


30 




250 


100 


100 


70 


50 


100 




100 


100 


100 


100 


40 


15 


60 


2-75 


63 


100 


100 


100 


20 


100 




100 


20 


20 


70 


0 


0 


30 




250 


100 


100 


100 


60 


100 




100 


100 


60 


100 


20 


0 


80 


2-77 


63 


70 


30 


0 


0 


90 




0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


30 


30 


100 




60 


0 


0 


30 


20 


0 


20 


2-78 


63 


100 


100 


100 


20 


100 




90 


10 


10 


30 


10 


0 


40 




250 


100 


100 


100 


100 


100 




100 


100 


80 


100 


100 


10 


95 


2-81 


63 


100 


100 


90 


60 


100 




100 


70 


90 


100 


70 


0 


70 




250 


100 


100 


100 


100 


100 




100 


100 


90 


100 


80 


90 


90 


2-82 


63 


100 


100 


80 


0 


100 




80 


0 


0 


30 " 




0 


10 




250 


100 


100 


100 


0 


100 




100 


0 


20 


80 


0 


0 


10 


2-83 


63 


60 


10 


0 


0 


30 




0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


0 


0 


90 




40 


0 


20 


30 


0 


0 


0 


2-84 


63 


80 


0 


0 


0 


40 




0 


0 


0 


00 


0 


0 


0 




250 


100 


80 


0 


0 


100 




50 


0 


0 


0 


0 


0 


0 



us 6,355,799 Bl 
103 104 

TABLE XX-continued 



Prc-cmefgc Herbicidal Activity 



Cmpd. 
no. 


Rate 

g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DJGSA 


SOY 


CORN 


RICE 


2-S6 


63 


100 


100 


100 


90 


100 


— 


100 


95 


99 


100 


20 


95 


90 




250 


100 


100 


95 


100 


100 


— 


100 


100 


100 


100 


100 


99 


99 


2-87 


63 


100 


100 


100 


90 


100 


— 


90 


60 


50 


80 


15 


5 


40 




250 


100 


100 


100 


100 


100 


— 


100 


90 


85 


100 


100 


75 


90 


2S9 


63 


100 


100 


95 


95 


100 


— 


100 


50 


60 


99 


20 


10 


40 




250 


100 


100 


100 


100 


100 


— 


100 


90 


90 


100 


40 


30 


90 


2-92 


63 


50 


100 


40 


30 


100 


— 


30 


0 


0 


0 


0 


0 


0 




250 


100 


100 


100 


100 


100 


— 


90 


20 


40 


20 


90 


20 


10 


2-98 


63 


100 


100 


100 


100 


100 


100 


80 


30 


30 


40 


50 


70 


60 




250 


100 


100 


100 


100 


100 


100 


100 


100 


95 


95 


90 


90 


90 


2-100 


63 


100 


100 


30 


100 


100 


90 


100 


70 


85 


90 


100 


45 


75 




250 


100 


100 


100 


100 


100 


100 


100 


90 


100 


100 


90 


95 


90 


2-102 


63 


30 


0 


0 


0 


0 


— 


0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


0 


0 


0 


— 


0 


0 


0 


0 


0 


0 


0 


2-105 


63 


100 


100 


30 


20 


100 


— 


100 


20 


40 


90 


0 


10 


50 




250 


100 


100 


60 


95 


100 


— 


100 


100 


95 


100 


0 


10 


70 


2-115 


63 


100 


100 


20 


0 


100 


— 


90 


80 


20 


90 


0 


0 


40 




125 


100 


100 


80 


90 


100 


— 


99 


95 


30 


100 


0 


0 


40 


2-117 


63 


90 


100 


80 


100 


100 


— 


30 


10 


10 


30 


10 


10 


30 




250 


100 


100 


100 


100 


100 


— 


100 


70 


60 


90 


95 


35 


90 


2-118 


63 


40 


90 


90 


10 


90 


— 


0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


40 


80 


100 


— 


50 


0 


0 


20 


25 


10 


30 


2-119 


63 


100 


100 


60 


70 


100 


— 


100 


70 


75 


70 


30 


20 


70 




250 


100 


100 


90 


100 


100 


— 


100 


95 


100 


100 


40 


90 


100 


2-120 


63 


90 


100 


40 


50 


100 


— 


70 


60 


50 


80 


0 


0 


80 




250 


100 


100 


70 


80 


100 


— 


100 


90 


95 


100 


60 


90 


95 


2-121 


63 


100 


100 


0 


0 


80 


— 


0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


50 


90 


100 


— 


60 


0 


0 


30 


10 


10 


0 


2-122 


63 


100 


100 


30 


30 


100 


30 


80 


20 


30 


100 


0 


0 


20 




250 


100 


100 


50 


90 


100 


90 


100 


80 


60 


100 


50 


10 


45 


2-123 


63 


100 


100 


60 


100 


100 


95 


80 


40 


30 


60 


0 


0 


30 




250 


100 


100 


90 


100 


100 


100 


100 


80 


70 


100 


90 


15 


80 


2-124 


63 


40 


0 


0 


0 


20 


— 


0 


0 


0 


0 


0 


0 


0 




250 


100 


80 


20 


20 


80 


— 


10 


0 


0 


0 


10 


0 


10 


2-125 


63 


100 


100 


30 


0 


100 


— 


50 


10 


20 


30 


0 


0 


0 




250 


100 


100 


70 


100 


100 


— 


90 


50 


50 


90 


50 


10 


45 


2-126 


63 


100 


100 


10 


10 


100 


— 


40 


10 


— 


30 


0 


0 


10 




250 


100 


100 


70 


90 


100 


— 


100 


40 


— 


90 


30 


5 


60 


2-127 


63 


90 


100 


0 


0 


100 


— 


20 


0 


— 


30 


0 


0 


0 




250 


100 


100 


40 


50 


100 


— 


80 


40 


— 


100 


0 


0 


10 


2-128 


63 


100 


30 


0 


0 


100 


— 


30 


0 


— 


20 


0 


0 


0 




250 


100 


90 


0 


40 


100 


— 


100 


30 


— 


70 


10 


5 


0 


2-129 


63 


90 


100 


60 


50 


100 


— 


90 


30 


— 


60 


40 


50 


40 




250 


100 


100 


90 


70 


100 


— 


100 


80 


— 


100 


90 


90 


80 


2-130 


63 


40 


100 


0 


0 


60 


— 


50 


0 


— 


20 


0 


0 


0 




250 


100 


100 


40 


30 


100 


— 


100 


30 


— 


90 


25 


5 


15 


2-131 


63 


90 


85 


60 


30 


90 


— 


40 


10 


— 


40 


10 


0 


15 




250 


95 


100 


95 


85 


100 


— 


90 


60 


— 


80 


20 


0 


50 


2-132 


63 


100 


100 


50 


20 


100 


— 


90 


30 


30 


60 


0 


5 


15 




250 


100 


100 


100 


40 


100 


— 


100 


40 


50 


100 


10 


15 


45 


2-133 


63 


100 


100 


55 


80 


100 


— 


95 


65 


75 


95 


5 


20 


70 




250 


100 


100 


100 


100 


100 


— 


100 


95 


100 


100 


70 


80 


93 


2-134 


63 


100 


60 


10 


20 


100 


— 


35 


0 


0 


20 


0 


0 


10 




250 


100 


80 


30 


30 


100 


— 


80 


30 


30 


90 


0 


0 


20 


2-135 


63 


95 


90 


10 


20 


100 


— 


80 


10 


— 


60 


0 


0 


0 




250 


100 


100 


60 


100 


100 




100 


30 




95 


5 


0 


35 


2-136 


63 


40 


80 


0 


0 


90 




10 


0 




0 


0 


0 


0 




250 


90 


100 


40 


100 


100 




40 


0 




10 


10 


0 


10 


2-137 


63 


100 


80 


50 


30 


100 




30 


10 


0 


50 


0 


0 


20 




250 


100 


100 


50 


30 


100 




60 


50 


70 


100 


70 


10 


50 


2-140 


63 


100 


100 


40 


10 


100 




50 


40 


10 


40 


0 


0 


30 




250 


100 


100 


100 


100 


100 




80 


80 


60 


95 


60 


15 


85 


2-141 


63 


100 


100 


30 


40 


100 




30 


30 




35 


10 


0 


30 




250 


100 


100 


90 


100 


100 




70 


95 




70 


50 


45 


70 


2-142 


63 


0 


0 


0 


0 


40 




0 


0 


0 


0 


0 


0 


0 




250 


40 


0 


0 


0 


70 




0 


0 


0 


0 


0 


0 


0 


2-143 


63 


100 


100 


0 


0 


100 




30 


30 


30 


30 


0 


0 


20 




250 


100 


100 


90 


35 


100 




70 


85 


80 


100 


5 


5 


65 


2-144 


63 


99 


70 


0 


0 


100 




40 


20 


10 


20 


0 


0 


20 




250 


100 


100 


20 


30 


100 




90 


75 


70 


70 


0 


0 


45 


2-145 


63 


100 


90 


40 


10 


100 




60 


35 


30 


90 


10 


0 


10 




250 


100 


100 


90 


100 


100 




100 


60 


50 


100 


10 


0 


60 


2-146 


63 


30 


70 


20 


40 


90 




0 


0 


0 


0 


0 


0 


0 




250 


80 


10 


0 


20 


100 




0 


0 


0 


0 


0 


0 


0 



us 6,355,799 Bl 
105 106 

TABLE XX-continued 



Prc-emerge Hcrbicidal Activity 



Cmpd. 
no. 


Rate 
g ai/hfl 


AMARE 


ABUTH 


CASOB 


EPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


2-147 


63 


100 


100 


40 


80 


100 


80 


100 


90 


90 


90 


90 


100 


99 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


2-148 


63 


100 


100 


50 


50 


100 


0 


80 


90 


0 


95 


0 


0 


0 




250 


100 


100 


95 


99 


100 


100 


95 


100 


30 


100 


0 


0 


60 


2-149 


63 


100 


99 


0 


30 


100 


0 


50 


50 


30 


90 


20 


0 


0 




250 


100 


100 


50 


70 


100 


100 


90 


100 


50 


100 


50 


20 


50 


2-151 


63 


0 


30 


0 


0 


0 


— 


0 


0 


0 


0 


0 


0 


0 




250 


0 


100 


70 


40 


80 


— 


0 


0 


40 


40 


0 


30 


30 


2-152 


63 


100 


60 


0 


0 


95 


— 


30 


10 


0 


50 


0 


0 


0 




250 


100 


90 


50 


0 


100 


— 


70 


70 


30 


80 


0 


0 


30 


2-153 


63 


100 


20 


0 


0 


70 


— 


30 


0 


10 


0 


0 


0 


0 




250 


100 


50 


0 


0 


90 


— 


90 


0 


0 


40 


0 


0 


20 


2-154 


63 • 


100 


100 


60 


80 


100 


— 


70 


50 


80 


85 


80 


10 


35 




250 


100 


100 


95 


100 


100 


— 


100 


95 


95 


95 


90 


90 


70 


2-155 


63 


100 


100 


0 


0 


100 


— 


60 


50 


30 


85 


0 


0 


30 




125 


100 


100 


30 


40 


100 


— 


95 


70 


70 


100 


10 


15 


60 


2-157 


63 


100 


100 


30 


40 


100 


— 


30 


30 


— 


35 


10 


0 


30 




250 


100 


100 


90 


100 


100 


— 


70 


95 


— 


70 


50 


45 


70 


2-158 


63 


100 


80 


0 


0 


100 


— 


0 


50 


0 


80 


0 


0 


0 




250 


100 


95 


0 


0 


100 


— 


95 


80 


20 


95 


10 


0 


10 


2-161 


63 


100 


100 


0 


20 


100 


— 


100 


90 


0 


95 


0 


0 


0 




250 


100 


100 


50 


90 


100 


— 


100 


99 


30 


100 


10 


0 


40 


2-163 


63 


100 


95 


10 


40 


100 


65 


60 


0 


0 


35 


0 


0 


0 




250 


100 


100 


60 


95 


100 


95 


95 


75 


30 


100 


0 


0 


30 


2-168 


63 


90 


60 


30 


40 


100 


— 


10 


0 


0 


0 


0 


0 


20 




250 


100 


100 


80 


90 


100 


— 


95 


20 


90 


80 


50 


— 


60 


2-169 


63 


70 


0 


20 


10 


65 


— 


0 


0 


0 


0 


0 


0. 


10 




250 


80 


90 


30 


20 


100 


— 


30 


0 


20 


80 


20 


0 


40 


2-170 


63 


70 


90 


30 


40 


100 


— 


60 


0 


20 


30 


30 


10 


10 




250 


100 


100 


60 


70 


100 


— 


90 


50 


80 


90 


10 


15 


0 


2-171 


63 


50 


90 


10 


10 


70 


— 


30 


0 


10 


20 


10 


0 


0 




250 


100 


100 


30 


60 


100 


— 


90 


10 


30 


80 


10 


0 


10 


2-172 


63 


70 


90 


20 


60 


30 


— 


20 


0 


0 


20 


30 


0 


10 




250 


100 


100 


80 


95 


100 


— 


65 


60 


40 


100 


100 


10 


50 


2-173 


63 


30 


95 


30 


0 


90 


— 


40 


0 


0 


30 


0 


0 


0 




250 


100 


100 


70 


40 


100 


— 


80 


20 


10 


80 


95 


20 


50 


2-174 


63 


90 


100 


40 


30 


80 


10 


20 


0 


10 


20 


0 


0 


10 




250 


100 


100 


80 


100 


100 


90 


90 


60 


90 


70 


90 


60 


50 


2-175 


63 


100 


100 


30 


70 


100 


— 


0 


0 


0 


0 


0 


0 


20 




250 


100 


100 


30 


50 


100 


— 


60 


40 


30 


60 


50 


0 


40 


2-176 


63 


50 


0 


0 


0 


90 


— 


0 


0 


0 


0 


0 


0 


0 




250 


90 


70 


0 


40 


100 


— 


20 


0 


0 


20 


0 


0 


0 


2-177 


63 


100 


70 


0 


40 


100 


— 


40 


0 


0 


30 


10 


0 


10 




250 


100 


100 


40 


90 


100 


— 


70 


40 


30 


70 


50 


10 


20 


2-178 


63 


0 


0 


0 


0 


20 


— 


0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


0 


0 


0 


— 


0 


0 


0 


0 


0 


0 


0 


2-179 


63 


100 


100 


30 


60 


100 


— 


50 


20 


30 


20 


0 


0 


20 




250 


100 


100 


100 


70 


100 


— 


90 


85 


95 


95 


5 


10 


60 


2-180 


63 


100 


100 


40 


60 


100 


— 


30 


10 


— 


20 


60 


0 


40 




250 


100 


100 


50 


100 


100 


— 


90 


80 


— 


90 


100 


5 


70 


2-181 


63 


100 


100 


10 


30 


100 


— 


70 


40 


— 


60 


80 


0 


15 




250 


100 


100 


90 


80 


100 


— 


95 


80 


— 


90 


70 


5 


80 


2-182 


63 


90 


100 


10 


0 


100 


— 


30 


10 


— 


30 


30 


0 


15 




250 


100 


100 


60 


100 


100 


. — 


90 


60 


— 


90 


60 


10 


70 


2-183 


63 


0 


0 


0 


0 


0 


— 


0 


0 


— 


0 


0 


0 


0 




250 


30 


10 


0 


0 


40 




0 


0 




0 


0 


0 


0 


2-184 


63 


100 


100 


50 


50 


100 




50 


30 




60 


35 


0 


30 




250 


100 


100 


75 


100 


100 




100 


80 




100 


70 


30 


60 


2-185 


63 


100 


90 


0 


60 


100 




30 


10 


20 


20 


20 


0 


20 




250 


100 


100 


60 


60 


100 




50 


10 


20 


40 


50 


5 


40 


2-187 


63 


100 


100 


60 


75 


100 




50 


20 




90 


35 


0 


40 




250 


100 


100 


100 


100 


100 




100 


60 




100 


90 


90 


90 


2-188 


63 


100 


90 


0 


10 


100 




30 


30 


10 


10 


0 


0 


10 




250 


80 


100 


0 


90 


100 




50 


60 


30 


60 


20 


0 


10 


2-189 


40.5 


95 


70 


0 


0 


100 




0 


0 


0 


0 


0 


0 


0 




162 


90 


100 


10 


20 


100 




0 


0 


0 


0 


0 


0 


0 


2-190 


63 


95 


100 


30 


0 


100 




0 


0 


0 


0 


0 


0 


10 




250 


100 


100 


70 


90 


100 




30 


0 


0 


30 


20 


0 


20 


2-191 


63 


100 


80 


10 


10 


100 




40 


0 


0 


0 


0 


0 


10 




250 


100 


100 


30 


40 


100 




80 


10 


50 


70 


10 


0 


20 


2-192 


63 






























250 


90 


85 


0 


30 


80 




0 


0 


0 


0 


0 


0 


0 


2-194 


63 


75 


90 


0 


0 


40 


0 


0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


10 


20 


65 


0 


20 


0 


0 


10 


10 


0 


10 



us 6,355,799 Bl 
107 108 

TABLE XX-continued 



Pie-emeree Herbicidal AcUvitv 



Cmpd. 
no. 


Rate 
g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


2-196 


63 


100 


100 


0 


20 


100 


30 


90 


40 


10 


90 


10 


0 


20 




250 


100 


100 


60 


70 


100 


90 


100 


85 


20 


100 


0 


0 


50 


2-197 


63 


100 


90 


0 


30 


100 


100 


50 


0 


0 


80 


0 


0 


30 




250 


100 


100 


50 


50 


100 


100 


100 


50 


20 


100 


50 


0 


80 


2-198 


63 


100 


100 


50 


100 


100 


100 


90 


50 


50 


100 


50 


50 


30 




250 


100 


100 


100 


100 


100 


100 


100 


100 


99 


100 


100 


90 


80 


2-199 


63 


100 


100 


100 


100 


100 


— 


100 


99 


100 


100 


100 


95 


99 




250 


100 


100 


100 


100 


100 


— 


100 


100 


100 


100 


100 


100 


100 


2-200 


63 


100 


100 


80 


100 


100 


100 


100 


99 


100 


100 


100 


75 


80 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


2-201 


63 


95 


98 


0 


55 


98 


30 


0 


15 


0 


45 


0 


0 


0 




250 


95 


100 


0 


80 


100 


80 


75 


75 


30 


95 


35 


0 


30 


2-202 


63 


100 


100 


30 


100 


100 


— 


40 


90 


— 


30 


0 


0 


40 




250 


100 


100 


80 


100 


100 


— 


100 


100 


— 


100 


60 


50 


90 


2-203 


63 


70 


75 


30 


10 


100 


— 


20 


0 


0 


60 


0 


0 


10 




250 


100 


100 


90 


70 


100 


— 


70 


80 


40 


90 


30 


0 


20 


2-204 


63 


100 


99 


60 


50 


70 


50 


95 


20 


40 


35 


20 


50 


0 




250 


100 


100 


75 


100 


100 


85 


99 


70 


80 


100 


95 


70 


30 


2-205 


63 


100 


100 


0 


0 


100 


80 


70 


80 


40 


70 


0 


0 


20 




250 


100 


100 


40 


95 


100 


90 


100 


99 


85 


99 


15 


50 


70 


2-206 


63 


0 


70 


20 


50 


50 


— 


0 


0 


0 


0 


10 


50 


60 




250 


80 


100 


60 


90 


100 


— 


70 


90 


40 


80 


100 


100 


80 


3-1 


63 


0 


0 


0 


0 


20 


0 


0 


0 


0 


0 


0 


0 


0 




250 


30 


20 


0 


0 


80 


0 


0 


0 


0 


0 


0 


0 


0 


3-4 


63 


0 


0 


0 


0 


0 


— 


20 


0 


0 


0 


0 


0 


0 




250 


100 


100 


60 


50 


100 





60 


0 


10 


10 


10 


0 


15 


3-6 


63 


90 


100 


100 


100 


100 


— 


100 


40 


30 


30 


10 


0 


30 




250 


100 


100 


100 


95 


100 


— 


100 


80 


80 


100 


100 


90 


80 


3-23 


63 


0 


0 


0 


0 


0 


— 


0 


0 


0 


0 


0 


0 


0 




250 


0 


40 


0 


0 


70 


— 


0 


0 


0 


0 


0 


0 


0 


3-26 


63 


so 


75 


40 


50 


80 


10 


0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


90 


100 


90 


90 


85 


30 


50 


80 


20 


30 


40 


4-1 


63 


100 


100 


95 


100 


100 


— 


100 


10 


60 


60 


70 


10 


50 




250 


100 


100 


100 


100 


100 





100 


100 


100 


100 


100 


80 


95 


4-2 


63 


100 


100 


0 


0 


100 


30 


70 


0 


0 


40 


20 


0 


10 




250 


100 


100 


80 


100 


100 


100 


100 


80 


70 


90 


70 


5 


20 


4-7 


63 


100 


100 


70 


80 


100 





100 


70 


80 


100 


10 


60 


70 




250 


100 


100 


100 


100 


100 





100 


90 


95 


100 


40 


95 


100 


4-23 


63 


100 


100 


80 


100 


100 





80 


80 


70 


80 


70 


35 


60 




250 


100 


100 


100 


80 


100 





100 


95 


90 


100 


40 


90 


90 


4-24 


63 


100 


50 


0 


20 


100 





90 


10 


10 


30 


0 


0 


10 




250 


100 


100 


80 


30 


100 





100 


50 


40 


70 


0 


5 


50 


4-25 


63 


30 


0 


0 


0 


60 





0 


0 


0 


0 


0 


0 


0 




250 


100 


60 


20 


0 


100 





50 


0 


0 


10 


10 


0 


0 


4-26 


63 


70 


80 


0 


0 


100 





75 


0 


0 


10 


0 


0 


0 




250 


100 


100 


0 


10 


100 





95 


30 


20 


90 


0 


0 


45 


4-27 


63 


70 


80 


0 


20 


80 





30 


0 


0 


0 


10 


0 


10 




250 


100 


100 


30 


50 


100 





50 


0 


0 


0 


40 


0 


50 


4-28 


63 


40 


20 


0 


0 


70 





20 


0 


0 


0 


0 


0 


0 




250 


70 


60 


0 


0 


100 





60 


0 


0 


0 


0 


0 


15 


4-29 


63 


100 


100 


40 


70 


100 





100 


70 


70 


100 


25 


80 


50 




250 


100 


100 


80 


90 


100 





100 


90 


90 


100 


50 


95 


85 


4-30 


63 


100 


100 


90 


60 


100 





100 


60 


30 


90 


20 


30 


90 




250 


100 


100 


95 


100 


100 





100 


90 


80 


100 


45 


70 


90 


4-31 


63 


100 


30 


0 


0 


90 





90 


10 


10 


50 


0 


0 


10 




250 


100 


100 


10 


40 


100 




100 


30 


20 


100 


10 


10 


30 


4-32 


63 


50 


0 


0 


0 


80 




30 


0 


0 


20 


0 


0 


0 




250 


100 


70 


30 


40 


100 




95 


50 


30 


80 


5 


10 


30 


4-33 


63 


100 


50 


0 


0 


100 




100 


20 


30 


45 


10 


10 


20 




250 


100 


100 


50 


70 


100 




100 


80 


80 


90 


30 


50 


40 


4-34 


63 


100 


100 


40 


30 


100 




80 


50 


40 


90 


25 


10 


50 




250 


100 


100 


95 


80 


100 




100 


90 


80 


95 


80 


90 


95 


4-36 


63 


90 


100 


80 


100 


100 




60 


30 




30 


70 


90 


60 




250 


100 


100 


100 


100 


100 




100 


90 




100 


95 


100 


95 


4-37 


63 


100 


100 


30 


30 


100 




90 


10 




60 


0 


0 


10 




250 


100 


90 


40 


50 


100 




100 


60 




90 


15 


0 


30 


4-38 


63 


100 


SO 


30 


60 


100 




100 


30 




95 


10 


10 


35 




250 


100 


100 


60 


50 


100 




100 


60 




100 


10 


20 


60 


4-39 


63 


100 


100 


30 


80 


100 




100 


60 




100 


30 


70 


80 




250 


100 


100 


90 


100 


100 




100 


80 




100 


30 


90 


80 


4-40 


63 


100 


100 


60 


30 


100 




100 


60 




100 


10 


0 


30 




250 


100 


100 


90 


90 


100 




100 


85 




100 


80 


75 


70 


4-41 


63 


100 


100 


100 


100 


100 




100 


80 




100 


40 


15 


40 




250 


100 


100 


100 


100 


100 




100 


90 




100 


80 


65 


80 
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TABLE XX-continued 

Pre-cmeree Herbicidal Activity 

Cmpd Rate 



no. 


g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CX>RN 


RICE 


4-42 


63 


30 


60 


0 


0 


40 


— 


30 


0 





10 


10 


0 


0 




250 


90 


100 


100 


40 


100 


— 


100 


40 





60 


0 


0 


0 


4-43 


63 


10 


20 


0 


0 


30 


— 


0 


0 





0 


0 


0 


0 




250 


60 


50 


40 


10 


80 


— 


70 


10 


— 


60 


10 


0 


10 


4-44 


63 


100 


100 


100 


100 


100 


— 


100 


80 


— 


100 


60 


70 


70 




250 


100 


100 


100 


100 


100 


— 


100 


95 


— 


100 


50 


95 


65 


4-45 


63 


30 


50 


0 


10 


50 


— 


0 


0 





0 


0 


0 


0 




250 


100 


90 


40 


40 


95 


— 


50 


40 





70 


15 


20 


10 


4-46 


63 


80 


50 


30 


10 


100 


— 


40 


20 


20 


70 


0 


0 


10 




250 


100 


100 


40 


85 


100 


— 


100 


60 


60 


95 


15 


5 


50 


4-47 


63 


70 


100 


0 


30 


100 


— 


80 


60 





70 


0 


30 


20 




250 


100 


100 


70 


100 


100 


— 


100 


98 





100 


15 


90 


70 


4-48 


63 


100 


100 


40 


80 


100 


— 


100 


50 


60 


100 


40 


30 


20 




250 


100 


100 


100 


100 


100 





100 


70 


90 


100 


35 


50 


70 


4-49 


63 


100 


95 


30 


40 


100 


80 


70 


10 


50 


70 


10 


0 


30 




250 


100 


100 


60 


100 


100 


60 


100 


75 


90 


100 


10 


15 


25 


4-50 


63 


20 


20 


0 


0 


40 


0 


0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


0 


30 


100 


0 


10 


0 


0 


30 


20 


0 


10 


4-53 


63 


100 


100 


20 


30 


100 





80 


10 


30 


40 


20 


0 


10 




250 


100 


100 


60 


80 


100 


— 


100 


85 


85 


100 


90 


25 


50 


4-54 


63 


100 


100 


30 


30 


90 


— 


90 


50 


30 


60 


0 


0 


10 




250 


100 


90 


80 


70 


100 


— 


100 


85 


80 


100 


10 


5 


60 


4-55 


63 


30 


80 


0 


20 


90 





40 


0 


0 


0 


0 


0 


0 




250 


90 


100 


30 


70 


100 





90 


30 


60 


70 


70 


30 


60 


4-56 


63 


100 


100 


10 


40 


100 


— 


90 


50 


50 


50 


0 


35 


50 




250 


100 


100 


100 


100 


100 





95 


80 


90 


95 


50 


80 


90 


4-57 


63 


95 


100 


10 


50 


100 





80 


20 


10 


60 


20 


0 


20 




250 


100 


100 


100 




100 





100 


75 


70 


95 


50 


45 


70 


4-58 


63 


100 


100 


70 


30 


100 


— 


80 


30 


20 


30 


10 


0 


30 




250 


100 


100 


100 


100 


100 





100 


70 


60 


100 


50 


25 


70 


4-59 


63 


100 


100 


20 


95 


100 





30 


10 


40 


40 


50 


5 


0 




250 


100 


100 


90 


100 


100 


— 


90 


90 


95 


100 


90 


80 


70 


4-60 


63 


100 


100 


90 


50 


100 





90 


40 


30 


100 


10 


0 


60 




250 


100 


100 


100 


100 


100 





100 


70 


50 


100 


60 


30 


70 


4-61 


63 


100 


60 


40 


30 


100 





80 


30 


20 


50 


0 


0 


0 




250 


100 


70 


30 


60 


100 





75 


50 


50 


90 


0 


0 


50 


4-62 


63 


100 


100 


50 


60 


100 





80 


10 


10 


50 


10 


0 


10 




250 


100 


100 


100 


30 


100 





100 


60 


50 


90 


10 


10 


70 


4-63 


63 


100 


100 


40 


40 


100 




70 


30 


30 


70 


10 


0 


40 




250 


100 


100 


100 


100 


100 




100 


70 


50 


95 


75 


35 


90 


4-64 


63 


100 


100 


20 


40 


100 





100 


30 


40 


100 


30 


0 


30 




250 


100 


100 


90 


70 


100 





100 


70 


80 


100 


80 


45 


80 


4-65 


63 


100 


100 


80 


90 


100 





100 


80 




100 


10 


55 


65 




250 


100 


100 


90 


100 


100 





100 


90 




100 


70 


75 


90 


4-66 


63 


100 


100 


30 


60 


100 





70 


30 





80 


30 


0 


20 




250 


100 


100 


70 


90 


100 





100 


90 


__ 


100 


95 


50 


65 


4-67 


63 


100 


100 


40 


80 


100 




90 


40 





100 


10 


5 


60 




250 


100 


100 


60 


90 


100 





100 


80 




100 


10 


15 


40 


4-68 


63 


100 


100 


40 


40 


100 





100 


60 





100 


35 


45 


50 




250 


100 


100 


100 


100 


100 





100 


98 





100 


80 


80 


90 


4-69 


63 


30 


80 


0 


0 


70 




95 


30 





100 


0 


0 


10 




250 


80 


90 


50 


40 


90 





100 


70 





100 


10 


0 


30 


4-70 


63 


100 


100 


50 


100 


100 





60 


40 





60 


80 


90 


40 




250 


100 


100 


80 


100 


100 





100 


95 





100 


95 


95 


70 


5-3 


63 


60 


100 


0 


0 


100 




70 


0 


0 


30 


0 


0 


20 




250 


100 


100 


30 


10 


100 




100 


20 


95 


100 


10 


0 


20 


5-15 


63 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 


5-16 


63 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


0 


0 


20 




0 


0 


0 


0 


0 


0 


0 


5-17 


63 


30 


40 


0 


0 


70 




95 


0 


40 


30 


0 


0 


20 




250 


100 


100 


30 


0 


100 




100 


40 


70 


50 


0 


0 


20 


5-18 


63 


30 


40 


0 


0 


70 




95 


0 


40 


30 


0 


0 


20 




250 


0 


70 


10 


0 


95 




90 


0 


30 


20 


0 


0 


10 


5-26 


63 


100 


70 


10 


0 


100 




60 


20 


0 


30 


0 


0 


15 




250 


100 


100 


80 


40 


100 




90 


30 


30 


80 


10 


0 


40 


5-28 


63 


100 


100 


100 


60 


100 




50 


30 


20 


30 


15 


10 


30 




250 


100 


100 


100 


100 


100 




85 


60 


30 


90 


20 


20 


60 


6-13 


63 


60 


10 


0 


0 


40 




80 


10 




80 


0 


0 


0 




250 


100 


40 


0 


0 


100 




100 


40 




90 


0 


0 


10 


6-14 


63 


90 


100 


40 


60 


100 




100 


100 




100 


70 


90 


90 




250 


100 


100 


60 


100 


100 




100 


100 




100 


90 


100 


100 


6-15 


63 


100 


100 


70 


70 


100 




95 


50 


50 


80 


40 


0 


20 




250 


100 


100 


80 


40 


100 




100 


80 


100 


100 


30 


5 


60 
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TABLE XX-continued 



Pre-CTnetee Heibicidal Activity 



Cmpd. 
no. 


Rate 
g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


6-16 


63 


30 


10 


0 


0 


100 





60 


10 





30 


0 


0 


0 




250 


50 


20 


0 


0 


100 


— 


90 


30 





90 


0 


0 


20 


6-17 


63 


90 


30 


0 


0 


100 





70 


10 





30 


0 


0 


0 




250 


100 


95 


20 


30 


100 





99 


90 





99 


0 


0 


40 


6-19 


63 


30 


20 


0 


0 


70 





0 


0 


0 


0 


0 


0 


0 




250 


70 


50 


0 


0 


90 


— 


10 


0 


0 


0 


0 


0 


0 


6-20 


63 


10 


0 


0 


0 


50 


— 


0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


0 


0 


30 


— 


0 


0 


0 


0 


0 


0 


0 


6-22 


63 


30 


20 


0 


0 


40 


— 


10 


0 


0 


0 


0 


0 


0 




250 


100 


100 


60 


0 


100 





50 


0 


10 


20 


0 


0 


10 


6-23 


63 


50 


0 


0 


0 


30 


— 


0 


0 





0 


0 


0 


0 




250 


100 


50 


10 


20 


100 





60 


0 





10 


0 


0 


0 


6-24 


63 


20 


0 


0 


0 


30 





0 


0 





0 


0 


0 


0 




250 


100 


70 


0 


0 


90 





40 


0 





20 


10 


0 


10 


7-2 


63 


100 


95 


30 


60 


100 


80 


95 


70 


95 


100 


50 


20 


20 




250 


100 


100 


30 


80 


100 


100 


100 


100 


100 


100 


10 


40 


30 


7-14 


63 


40 


40 


10 


30 


70 





0 


0 




60 


15 


0 


5 




250 


80 


60 


50 


20 


100 





70 


40 





70 


10 


0 


20 


7-15 


63 


80 


40 


0 


0 


100 





0 


0 


0 


0 


0 


0 


0 




250 


100 


90 


10 


50 


100 





60 


10 


20 


60 


0 


0 


10 


8-2 


63 


90 


80 


0 


0 


80 





20 


0 


0 


0 


0 


0 


20 




250 


100 


100 


90 


0 


100 





100 


40 


20 


70 


10 


20 


30 


8-3 


63 


99 


98 


30 


30 


99 





95 


0 


20 


30 


0 


10 


0 




250 


100 


100 


50 


10 


100 





98 


10 


30 


60 


0 


0 


0 


8-4 


63 


60 


0 


0 


0 


80 





30 


0 


0 


20 


0 


0 


0 




250 


100 


90 


0 


0 


99 





70 


0 


20 


20 


0 


0 


20 


8-5 


63 


40 


0 


0 


0 


0 





70 


0 


0 


0 


0 


0 


0 




250 


95 


70 


40 


0 


80 





90 


0 


20 


0 


0 


0 


0 


8-7 


63 


99 


100 


0 


0 


95 


, 


95 


0 


10 


50 


0 


0 


0 




250 


100 


100 


0 


0 


100 




99 


70 


70 


80 


0 


10 


0 


8-13 


63 


50 


90 


0 


0 


100 





20 


0 


0 


0 


0 


0 


10 




125 


70 


100 


0 


0 


70 





40 


30 


30 


40 


0 


0 


10 


8-18 


63 


60 


90 


0 


0 


70 




50 


10 


0 


10 


0 


0 


10 




250 


100 


100 


60 


30 


100 





100 


90 


SO 


80 


0 


10 


30 


8-30 


63 


100 


70 


20 


20 


100 





20 


0 


0 


30 


0 


0 


5 




250 


100 


90 


20 


10 


100 




70 


20 


30 


50 


0 


5 


10 


8-31 


63 


90 


60 


0 


0 


100 





10 


0 


0 


0 


0 


0 


0 




250 


100 


95 


20 


30 


100 





10 


0 


10 


10 


0 


10 


30 


8-36 


63 


100 


80 


10 


10 


100 





0 


0 


0 


0 


0 


0 


20 




250 


100 


30 


30 


20 


100 





30 


0 


0 


40 


0 


0 


40 


9-4 


63 


60 


90 


30 


10 


30 





0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


60 


50 


80 




70 


10 


30 


60 


50 


0 


10 


9-14 


63 


40 


20 


0 


0 


80 





0 


0 


0 


0 


0 


0 


0 




250 


65 


85 


0 


10 


100 





30 


40 


10 


30 


0 


0 


10 


9-5 


63 


100 


100 


10 


70 


100 





20 


0 


0 


10 


0 


0 


25 




250 


100 


100 


80 


100 


100 





60 


30 


20 


40 


10 


10 


60 


9-16 


63 


70 


100 


20 


70 


100 





39 


0 


10 


10 


40 


0 


80 




250 


100 


100 


60 


70 


100 





70 


40 


40 


40 


95 


90 


90 


9-19 


63 


100 


100 


0 


30 


100 




0 


0 


0 


0 


0 


0 


30 




250 


100 


100 


20 


0 


100 




60 


0 


20 


80 


20 


0 


50 


11-6 


63 


100 


95 


20 


0 


100 





100 


90 


0 


100 


20 


0 


0 




250 


100 


100 


99 


80 


100 





100 


100 


40 


100 


20 


20 


50 


11-13 


63 


100 


95 


0 


65 


100 


30 


70 


30 


0 


60 


0 


0 


0 




250 


10 


100 


85 


80 


100 


60 


100 


80 


40 


100 


0 


0 


15 


12-2 


63 


100 


100 


99 


95 


100 




95 


40 


90 


95 


90 


40 


50 




250 


100 


100 


100 


100 


100 




100 


99 


100 


100 


100 


99 


99 


12-3 


63 


95 


100 


30 


0 


100 




0 


0 


0 


0 


0 


0 


10 




250 


100 


100 


70 


90 


100 




30 


0 


0 


30 


20 


0 


20 


12-5 


63 


30 


70 


0 


0 


90 




0 


0 




0 


0 


0 


0 




250 


100 


90 


80 


20 


100 




0 


40 




10 


0 


0 


10 


12-8 


63 


100 


0 


0 


0 


100 




60 


0 


10 


50 


0 


0 


30 




250 


100 


100 


20 


40 


100 




100 


40 


40 


100 


0 


0 


40 


13-3 


63 


100 


0 


0 


0 


90 




10 


0 


0 


0 


0 


0 


0 




250 


100 


20 


30 


0 


100 




40 


10 


10 


30 


0 


0 


0 


13-4 


63 


60 


90 


0 


10 


100 




30 


0 


10 


0 


0 


0 


0 




250 


100 


100 


50 


90 


100 




90 


30 


40 


90 


35 


15 


30 


13-5 


63 


30 


0 


0 


0 


20 


0 


30 


0 


0 


0 


0 


0 


0 




250 


95 


0 


0 


0 


50 


0 


50 


0 


30 


10 


0 


0 


0 


14-1 


63 


100 


75 


0 


30 


98 


0 


15 


15 


0 


40 


20 


0 


15 




250 


100 


100 


0 


75 


100 


0 


55 


30 


90 


85 


60 


10 


45 


14-2 


63 


100 


35 


0 


50 


100 


0 


20 


0 


10 


0 


0 


0 


0 




250 


100 


100 


10 


85 


100 


50 


30 


0 


60 


65 


10 


30 


10 


14-3 


63 


100 


100 


20 


0 


100 


0 


40 


0 


0 


30 


20 


0 


0 




250 


100 


100 


80 


50 


100 


65 


80 


40 


60 


90 


90 


90 


50 



us 6,355,799 Bl 
113 114 

TABLE XX-continued 



Pre-emerge Hcrfaicidal Activity 



Cmpd- 
no. 


Rate 
g ai/faa 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCX> 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


14-4 


63 


90 


50 


20 


0 


60 


— 


10 


0 


— 


20 


0 


0 


0 




250 


100 


80 


20 


70 


100 


— 


40 


0 


— 


95 


95 


20 


15 


14-5 


63 


70 


100 


0 


20 


70 





10 


0 


— 


20 


25 


0 


0 




250 


100 


100 


10 


30 


100 


— 


60 


40 


— 


95 


20 


70 


20 


14-6 


63 


100 


30 


30 


10 


20 


— 


10 


0 


0 


90 


30 


0 


15 




250 


100 


100 


30 


20 


100 


— 


100 


70 


30 


100 


50 


5 


50 


14-7 


63 


90 


100 


20 


0 


40 


0 


10 


0 


0 


90 


0 


10 


0 




250 


100 


100 


0 


0 


85 


50 


90 


75 


70 


100 


50 


90 


40 


14-8 


63 


100 


0 


0 


0 


70 


0 


0 


0 


0 


40 


0 


0 


0 




250 


99 


40 


0 


0 


95 


40 


0 


20 


0 


100 


0 


0 


0 


14-9 


63 


80 


0 


0 


0 


60 


0 


0 


0 


0 


90 


0 


0 


0 




250 


100 


90 


0 


0 


90 


0 


20 


70 


30 


100 


0 


75 


5 


14-10 


63 


100 


0 


0 


0 


0 


50 


0 


0 


0 


0 


0 


0 


20 




250 


100 


90 


0 


70 


100 


100 


0 


0 


30 


90 


50 


40 


30 


14-11 


63 


100 


50 


0 


30 


70 


0 


0 


0 


0 


50 


0 


0 


0 




250 


100 


100 


0 


50 


100 


100 


50 


0 


0 


100 


0 


0 


0 


14-12 


63 


60 


0 


0 


0 


50 


0 


0 


0 


0 


0 


0 


0 


0 




250 


100 


20 


0 


0 


60 


0 


0 


0 


0 


100 


20 


0 


0 


14-13 


63 


80 


10 


0 


0 


0 


0 


0 


0 


0 


30 


0 


0 


0 




250 


100 


80 


0 


0 


70 


30 


10 


0 


0 


100 


10 


5 


0 


14-14 


63 


100 


0 


0 


0 


60 


— 


0 


0 


0 


50 


20 


0 


0 




250 


100 


20 


0 


20 


100 





50 


10 


0 


90 


30 


0 


20 


14-15 


63 


100 


50 


0 


0 


20 





0 


0 


0 


70 


0 


0 


0 




250 


100 


100 


40 


20 


95 





30 


80 


0 


100 


20 


0 


0 


14-16 


63 


100 


0 


0 


0 


100 





0 


0 


0 


50 


0 


0 


0 
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100 


90 


0 


0 


100 





0 


0 


0 
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0 


0 


0 


14-17 
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100 


50 


0 


0 
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0 


0 


0 


90 


0 


0 
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100 


0 


30 


100 


— 


80 


50 


30 
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14-18 
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40 
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0 
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0 
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70 


20 


20 
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10 


90 
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10 
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0 
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70 


100 
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80 


80 


70 


80 


95 


90 




250 


100 


100 


100 


* 100 


100 





100 


100 


100 


100 


100 


110 


. 100 


14-26 


63 


100 


80 


0 


0 


70 





0 


0 


0 


50 


0 


0 


0 




250 


100 


100 


20 


0 


100 


— — 


99 


95 


70 


95 


30 


50 


80 


14-27 


63 


50 


0 


0 


0 


0 


— 


0 


0 


0 


0 


0 


0 


0 




250 


100 


30 


0 


0 


90 





0 


0 


0 


90 


0 


0 


0 


14-28 


63 


90 


0 


0 


0 


0 





0 


0 


0 


0 


0 


0 


0 




250 


100 


80 


0 


0 


95 





0 


20 


40 


100 


40 


20 


0 


14-29 


63 


20 


0 


0 


0 


0 





0 


0 


0 


0 


0 


0 


0 




250 


95 


80 


0 


0 


50 





0 


0 


0 


50 


20 


10 


20 


14-30 


63 


70 


0 


0 


0 


0 





0 


0 


0 


0 


0 


0 


0 




250 


100 


50 


0 


0 


80 





0 


0 


0 


90 


0 


0 


0 


14-31 


63 


70 


0 


0 


0 


40 





0 


0 


0 


0 


0 


0 


0 




250 


100 


70 


0 


50 


50 




0 


0 


0 


90 


20 


30 


0 


14-32 


63 


100 


10 


0 


0 


80 




0 


0 


0 


20 


0 


0 


0 




250 


100 


50 


30 


0 


100 




40 


30 


20 


100 


20 


0 


10 


14-33 


63 


100 


20 


0 


0 


0 




0 


0 


0 


0 


0 


10 


0 




250 


100 


90 


0 


0 


90 




50 


0 


30 


99 


20 


20 


10 


14-34 


63 


100 


100 


20 


10 


95 




30 


20 


0 


90 


30 


0 


20 




250 


100 


100 


10 


10 


100 




100 


90 


30 


100 


100 


25 


90 


14-35 


63 


100 


100 


0 


0 


50 




80 


0 


0 


50 


0 


0 


0 




250 


100 


100 


0 


0 


100 




100 


99 


50 


95 


20 


25 


10 


14-36 


63 


75 


100 


0 


0 


75 


10 


10 


0 


0 


30 


0 


0 


10 




250 


100 


100 


0 


0 


100 


80 


95 


90 


30 


95 


40 


10 


70 


14-37 


63 


100 


90 


0 


0 


100 




0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


0 


0 


100 




95 


99 


0 


100 


0 


0 


80 


14-38 


63 


99 


40 


0 


0 


90 




0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


0 


0 


100 




80 


70 


0 


90 


0 


0 


30 


14-39 


63 


100 


100 


0 


0 


100 




70 


10 


0 


95 


0 


0 


0 




250 


100 


100 


20 


0 


100 




100 


95 


60 


100 


0 


0 


80 


14-40 


63 


100 


100 


0 


0 


95 


30 


50 


10 


0 


60 


0 


0 


20 




250 


100 


100 


0 


0 


100 


90 


100 


80 


40 


100 


20 


0 


60 



us 6,355,799 Bl 
115 116 

TABLE XX-continued 



Pre-«nere« Herbicidal Aclivitv 



CmptL 
oo. 


Rate 
g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CX)RN 


RICE 


14-41 


63 


100 


90 


0 


0 


100 


— 


30 


0 


0 


50 


0 


0 


0 




250 


100 


100 


0 


40 


100 


— 


100 


80 


0 


100 


50 


0 


50 


14-42 


63 


95 


80 


0 


0 


90 


0 


30 


0 


0 


0 


0 


0 


10 




250 


100 


95 


0 


30 


100 


100 


80 


20 


0 


50 


95 


20 


30 


14-43 


63 


100 


90 


0 


0 


100 


0 


30 


0 


20 


80 


0 


0 


10 




250 


. 100 


100 


0 


0 


100 


100 


95 


80 


30 


100 


70 


20 


40 


14-44 


63 


70 


80 


0 


0 


70 


— 


0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


0 


0 


100 




70 


50 


0 


90 


100 


0 


50 


14-45 


63 


100 


100 


0 


0 


95 


— 


0 


0 


0 


30 


0 


0 


10 




250 


100 


100 


0 


0 


100 





95 


80 


50 


99 


80 


10 


80 


14-46 


63 


60 


80 


0 


0 


0 


50 


0 


0 


0 


0 


0 


0 


0 




250 


95 


100 


0 


0 


90 


100 


0 


0 


0 


0 


30 


0 


30 


14-47 


63 


100 


100 


0 


0 


100 


— 


0 


0 


0 


30 


0 


0 


0 




250 


100 


100 


0 


0 


100 





99 


95 


20 


100 


100 


0 


70 


14-48 


63 


90 


90 


0 


0 


50 


0 


0 


0 


0 


0 


0 


0 


30 




250 


100 


100 


0 


0 


100 


80 


50 


50 


0 


70 


95 


40 


70 


14-49 


63 


100 


100 


0 


50 


100 





50 


0 


20 


50 


0 


10 


40 




250 


100 


100 


70 


90 


100 





100 


100 


90 


100 


100 


95 


95 


14-50 


63 


100 


0 


0 


10 


100 





0 


0 


50 


0 


0 


10 


0 




250 


100 


50 


30 


70 


100 





50 


30 


95 


40 


0 


90 


0 


14-51 


63 


100 


10 


0 


0 


90 





0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


0 


50 


100 





0 


0 


0 


0 


0 


0 


0 


14-52 


63 


40 


70 


0 


0 


80 





0 


0 


0 


0 


0 


0 


• 0 




250 


90 


100 


0 


30 


100 





0 


0 


0 


0 


0 


0 


. 0 


14-54 


63 


20 


0 


0 


0 


10 


0 


20 


0 


0 


0 


0 


0 


0 




250 


85 


70 


10 


40 


100 


0 


80 


0 


30 


30 


0 


0 


15 


14-55 


63 


0 


10 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 




























14-56 


63 


100 


30 


0 


0 


80 


— 


20 


0 


0 


30 


0 


0 


10 




250 


100 


60 


10 


0 


100 


— 


70 


0 


30 


40 


0 


0 


10 


14-57 


63 


0 


0 


0 


0 


0 


— 


0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


0 


0 


0 


— 


0 


0 


0 


20 


0 


0 


0 


14-59 


63 


0 


0 


0 


0 


40 





0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


0 


0 


0 





0 


0 


0 


0 


0 


0 


0 


14-60 


63 


100 


100 


0 


90 


100 





10 


0 


0 


0 


0 


0 


0 




250 


100 


100 


0 


100 


100 





60 


20 


10 


30 


10 


0 


20 


14-61 


63 


30 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


95 


40 


0 


20 


80 


0 


60 


0 


20 


40 


0 


0 


0 


14-62 


63 


40 


15 


0 


0 


20 


0 


0 


0 


0 


0 


0 


0 


0 




250 


100 


95 


0 


0 


80 


30 


60 


20 


60 


50 


0 


5 


15 


14-63 


63 


99 


70 


0 


0 


80 


0 


30 


0 


0 


70 


0 


0 


0 




250 


100 


100 


50 


0 


99 


60 


99 


50 


20 


100 


0 


0 


0 


14-64 


63 


100 


90 


0 


0 


60 


20 


0 


0 


0 


50 


0 


0 


0 




250 


100 


100 


0 


0 


100 


60 


100 


95 


20 


100 


0 


0 


10 


14-65 


63 


100 


* 90 


40 


40 


60 


100 


20 


0 


20 


90 


20 


0 


0 




250 


100 


100 


80 


70 


100 


70 


90 


80 


20 


100 


40 


0 


0 


14-66 


63 


100 


90 


0 


0 


90 


0 


20 


50 


0 


90 


0 


0 


0 




250 


100 


100 


0 


60 


100 


0 


100 


100 


30 


100 


0 


0 


20 


15-1 


63 


100 


100 


100 


100 


100 


— 


100 


91 


_ 


100 


95 


95 


90 




250 


100 


100 


100 


100 


100 





100 


100 





100 


100 


100 


100 


15-2 


63 


100 


100 


100 


10 


100 





100 


100 


100 


100 


90 


80 


99 




250 


100 


100 


100 


100 


100 





100 


100 


100 


100 


100 


100 


100 


15-3 


63 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


90 


95 




. 250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


15-4 


63 


100 


100 


100 


100 


100 




100 


80 




100 


90 


90 


80 




250 


100 


100 


100 


100 


100 




100 


100 




100 


100 


100 


100 


15-5 


63 


100 


100 


100 


100 


100 




100 


70 




100 


90 


80 


70 




250 


100 


100 


100 


100 


100 




100 


99 




100 


99 


99 


99 


15-6 


63 


100 


100 


90 


100 


100 




99 


99 


100 


100 


95 


95 


98 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


95 


lOO 


100 


15-7 


63 


100 


100 


100 


95 


100 




100 


80 


95 


90 


95 


85 


90 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


100 


100 


15-8 


63 


60 


40 


20 


0 


60 




20 


0 




30 


10 


0 


15 




250 


100 


100 


80 


70 


100 




0 


40 




100 


80 


90 


90 


15-9 


63 


100 


100 


90 


99 


100 




100 


99 


100 


90 


100 


85 


95 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


98 


100 


15-10 


63 


100 


100 


80 


100 


100 


100 


100 


99 


100 


100 


100 


75 


80 




250 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


15-11 


63 


100 


100 


100 


100 


100 




100 


100 


100 


100 


99 


100 


100 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


100 


100 


15-12 


63 


100 


100 


100 


100 


100 




100 


100 


100 


100 


99 


100 


99 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


100 


100 


15-13 


46 


100 


100 


100 


100 


100 




100 


99 


99 


100 


60 


35 


90 




185 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


100 


100 



us 6,355,799 Bl 
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TABLE XX-continued 

Prc-cmcree Herbicidal Activity 

Cmpd. Rate 



no. 


g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVa 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


15-14 


63 


100 


100 


90 


100 


100 


— 


100 


100 


100 


100 


99 


40 


99 




250 


100 


100 


100 


100 


100 


— 


100 


100 


100 


100 


100 


99 


100 


15-15 


63 


100 


100 


100 


100 


100 


— 


100 


100 


100 


100 


100 


95 


95 




250 


100 


100 


100 


100 


100 


— 


100 


100 


100 


100 


100 


100 


100 


15«16 


63 


100 


100 


90 


90 


100 




100 


80 


100 


100 


90 


65 


90 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


100 


100 


15-17 


63 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


80 


100 






lUU 


irm 

iUU 


1 nn 

lUU 


lUU 


inn 

iUU 




1 nn 


1 nn 


inn 

IUU 


inn 

iUU 


inn 

IUU 




1 nn 

iUU 


15-18 


63 


100 


100 


100 


90 


100 




95 


75 


75 


100 


75 


80 


90 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


95 


99 


15-19 


63 


100 


100 


100 


100 


100 




100 


100 


100 


100 


95 


80 


90 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


100 


100 


15-20 


63 


100 


100 


60 


80 


100 




100 


SO 




100 


80 


65 


70 




250 


100 


100 


100 


80 


100 




100 


100 




100 


95 


95 


100 


15-21 


63 


100 


100 


100 


100 


100 




100 


99 


100 


100 


100 


95 


99 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


100 


100 


15-22 


63 


100 


100 


100 


50 


100 




90 


60 




100 


40 


25 


30 




250 


100 


100 


100 


100 


100 




100 


100 




100 


90 


95 


99 


16-2 


63 


40 


75 


0 


10 


80 




10 


0 


0 


0 


0 


0 


0 




250 


100 


100 


60 


50 


100 




60 


10 


30 


50 


15 


0 


0 


16-6 


63 


70 


90 


50 


50 


90 




0 


0 


0 


0 


20 


10 


0 




250 


100 


100 


70 


90 


100 




40 


50 


50 


70 


60 


90 


70 


16-7 


63 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




250 


50 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 


17-1 


63 


30 


95 


0 


10 


90 




50 


0 


0 


20 


10 


0 


10 




250 


90 


100 


80 


70 


100 




80 


70 


60 


80 


10 


10 


30 


17-2 


63 


30 


0 


0 


0 


60 




0 


0 


0 


0 


0 


0 


0 




250 


60 


20 


0 


0 


90 




0 


0 


0 


0 


0 


0 


0 


17-4 


63 


30 


0 


0 


0 


20 




0 


0 


0 


0 


0 


0 


0 




250 


100 


60 


10 


10 


70 




20 


0 


0 


10 


0 


0 


10 


17-5 


63 


80 


60 


0 


30 


90 




0 


0 


0 


0 


0 


0 


0 




250 


100 


100 


30 


35 


100 




50 


0 


20 


60 


0 


0 


10 



TABLE XXI 



Post-emerge Herbicidal Activity 



Cmpd. 
no. 


Rale 
g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


1-4 


63 


30 


100 


60 


100 


60 


50 




0 


0 


0 


80 


0 


0 




250 


95 


100 


100 


100 


95 


90 




40 


70 


50 


100 


20 


35 


1-5 


63 


0 


10 


0 


0 


0 


0 


0 


0 


0 


0 


10 


0 


0 




250 


40 


60 


30 


70 


50 


30 


0 


0 


0 


0 


50 


5 


0 


1-9 


63 


100 


100 


90 


100 


100 


90 


90 


70 


90 


90 


100 


30 


40 


1-10 


63 


10 


30 


0 


20 


10 


0 


0 


0 


0 


0 


0 


0 


0 




250 


30 


90 


10 


70 


50 


30 


0 


0 


0 


0 


40 


0 


0 


1-11 


63 


40 


70 


0 


40 


50 


10 


0 


0 


0 


0 


10 


0 


0 




250 


60 


100 


0 


70 


95 


10 


50 


0 


0 


0 


30 


0 


0 


1-13 


63 


100 


100 


30 


100 


100 


70 


30 


30 


10 


0 


80 


20 


30 




250 


100 


100 


70 


100 


100 


85 


90 


70 


90 


75 


100 


80 


80 


1-15 


63 


0 


30 


0 


0 


0 


0 


6 


0 


0 


0 


0 


0 


0 




250 


30 


50 


0 


40 


20 


0 


0 


0 


0 


0 


15 


0 


0 


1-16 


63 


30 


30 


0 


20 


30 


0 


0 


0 


0 


0 


0 


0 


0 




250 


70 


50 


0 


50 


60 


0 


0 


0 


0 


0 


10 


0 


0 


1-18 


63 


70 


100 


30 


80 


70 




70 


0 


50 


50 


50 


0 


0 




250 


100 


100 , 


95 


100 


100 




70 


0 


50 


50 


100 


0 


0 


1-19 


63 


30 


100 


10 


30 


30 




20 


0 


0 


0 


40 


s 


25 




250 


70 


100 


30 


95 


90 




95 


80 


70 


10 


95 


45 


80 


1-20 


63 


90 


100 


0 


100 


90 




0 


30 


10 


10 


100 


10 


20 




250 


100 


100 


50 


100 


100 




60 


80 


70 


20 


100 


40 


50 


1-21 


63 


95 


85 


10 


70 


75 


10 


10 


0 


0 


0 


40 


5 


10 




250 


100 


100 


30 


90 


95 


30 


30 


0 


0 


0 


40 


5 


10 


1-22 


63 


60 


100 


0 


40 


40 




0 


0 


0 


0 


30 


5 


10 




250 


80 


100 


0 


90 


80 




80 


0 


10 


0 


60 


15 


40 


1-30 


63 


10 


30 


0 


20 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


30 


100 


30 


100 


60 


70 


0 


0 


0 


0 


20 


10 


20 


1-31 


63 


10 


20 


0 


10 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


30 


50 


0 


50 


40 


0 


0 


0 


0 


0 


20 


0 


10 


1-32 


63 


10 


30 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


30 




0 


70 


60 


30 


0 


0 


0 


0 


10 


0 


0 
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TABLE XXI-continued 



Post-emerge Herbicidal Activity 



CmpcL 
no. 


Rate 
g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CX)RN 


RICE 


1-37 


63 


90 


100 


65 


100 


95 


— 


20 


30 


10 


10 


60 


10 


25 




250 


100 


100 


90 


100 


100 


— 


80 


90 


70 


70 


100 


60 


60 


1-38 


63 


80 


100 


50 


80 


— 


— 


10 


0 


0 


10 


80 


25 


35 




250 


100 


100 


90 


100 


— 


— 


80 


80 


80 


80 


100 


70 


70 


1-51 


63 


70 


60 


40 


40 


30 


70 


0 


0 





10 


10 


10 


10 




250 


70 


80 


60 


95 


95 


90 


30 


10 





20 


50 


20 


30 


1-53 


63 


80 


100 


60 


95 


50 


— 


0 


0 


0 


0 


95 


0 


10 




250 


100 


100 


95 


100 


100 


— 


80 


50 


40 


50 


100 


30 


60 


1-54 


63 


100 


100 


90 


100 


100 


100 


40 


20 


— 


40 


99 


50 


40 




250 


100 


100 


100 


100 


100 


100 


60 


75 





70 


100 


70 


45 


1-55 


63 


10 


80 


10 


30 


0 


70 


0 


0 


0 


0 


0 


0 


0 




250 


10 


90 


20 


95 


20 


50 


40 


0 


0 


30 


20 


10 


0 


1-59 


63 


95 


100 


40 


100 


100 


— 


10 


30 


10 


0 


90 


45 


30 




250 


100 


100 


100 


100 


100 





70 


80 


50 


40 


100 


80 


60 


1-60 


63 


90 


100 


50 


90 


99 





0 


0 


0 


0 


90 


0 


10 




250 


100 


100 


90 


100 


100 





10 


20 


20 


50 


100 


50 


40 


1-61 


63 


50 


70 


60 


100 


30 


70 


10 


0 





10 


20 


10 


10 




250 


70 


100 


70 


100 


70 


85 


30 


10 





30 


80 


30 


35 


1-63 


63 


10 


70 


0 


95 


20 


0 


0 


0 


0 


0 


0 


0 


10 




250 


10 


100 


0 


90 


50 


50 


20 


30 


0 


0 


80 


0 


40 


2-1 


63 


50 


100 


50 


100 


95 


30 


0 


0 


0 


0 


90 


10 


30 




250 


100 


100 


100 


100 


100 


85 


30 


10 


0 


0 


100 


15 


70 


2-2 


63 


90 


95 





95 


60 


0 


0 


0 


0 


0 


50 


0 


20 




250 


100 


100 


— 


100 


100 


70 


30 


40 


so 


30 


95 


0 


60 


2-3 


63 


10 


80 


0 


60 


30 


— 


0 


0 


0 


0 


70 


0 


0 




250 


40 


100 


0 


100 


30 





0 


0 


0 


0 


90 


10 


40 


2-4 


63 


0 


0 


0 


0 


50 





0 


0 


10 


0 


30 


0 


0 




250 


70 


50 


0 


20 


50 





0 


0 


10 


0 


30 


0 


0 


2-5 


63 


20 


90 


10 


50 


40 





0 


0 


0 


0 


60 


5 


30 




250 


40 


100 


50 


90 


70 





0 


0 


30 


0 


60 


10 


40 


2-6 


63 


0 


0 


0 


0 


0 





0 


0 


0 


0 


0 


0 


0 




250 


10 


70 


0 


30 


30 





0 


0 


0 


0 


5 


5 


0 


2-7 


63 


10 


70 


0 


50 


40 





0 


0 


0 


0 


70 


0 


40 




250 


50 


95 


30 


90 


50 





30 


0 


0 


0 


90 


10 


40 


2-8 


63 


0 


0 


0 


0 


0 





0 


0 


0 


0 


10 


0 


0 




250 


20 


40 


0 


50 


60 





0 


0 


0 


0 


10 


0 


0 


2-10 


63 


0 


95 


0 


60 


50 


0 


0 


0 


0 


0 


20 


5 


0 




250 


30 


100 


10 


100 


90 


50 


70 


60 


20 


40 


65 


0 


5 


2-11 


63 


0 


80 





50 


40 





0 


0 


0 


0 


5 


5 


0 




250 


30 


100 





60 


65 





20 


0 


0 


0 


15 


5 


0 


2-12 


63 


0 


20 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


10 


65 


0 


50 


40 


10 


0 


0 


0 


0 


0 


0 


0 


2-14 


63 


40 


90 


10 


40 


30 





0 


0 


0 


0 


15 


0 


10 




250 


70 


95 


10 


80 


40 





0 


0 


0 


0 


20 


10 


30 


2-15 


63 


0 


70 


10 


40 


40 


10 


0 


0 


0 


0 


10 


0 


0 




250 


20 


90 


10 


90 


60 


40 


0 


0 


0 


0 


30 


0 


0 


2-16 


63 


50 


100 


10 


99 


80 





50 


90 


40 


20 


70 


70 


40 




250 


100 


100 


80 


100 


100 


100 


100 


100 


95 


60 


100 


90 


45 


2-18 


63 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




250 


95 


40 


10 


30 


50 





0 


0 


0 


0 


20 


0 


0 


2-19 


63 


40 


90 


0 


70 


50 





0 


0 


0 


0 


80 


0 


0 




250 


75 


100 


10 


100 


50 


30 


30 


0 


0 


0 


100 


0 


20 


2-23 


63 


70 


100 


95 


100 


70 


90 




0 


50 


0 


100 


40 


50 




250 


100 


100 


100 


100 


90 


100 




30 


90 


70 


100 


90 


95 


2-24 


63 


100 


100 


100 


100 


99 


100 


20 


70 


60 


10 


100 


70 


70 




250 


100 


100 


100 


100 


100 


100 


70 


95 


90 


50 


100 


95 


90 


2-26 


63 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


20 


40 


0 


30 


20 


0 


0 


0 


0 


0 


0 


0 


0 


2-27 


63 


100 


100 


so 


90 


90 


60 




0 


20 


10 


100 


50 


60 




250 


100 


100 


90 


100 


100 


90 




80 


85 


70 


100 


95 


95 


2-28 


63 


100 


100 


30 


60 


60 




30 


0 


0 


0 


60 


15 


90 




250 


100 


100 


20 


50 


60 




30 


0 


0 


0 


90 


25 


90 


2-29 


63 


90 


100 


20 


75 


80 


50 


20 


0 


0 


0 


60 


10 


40 




250 


100 


100 


40 


100 


90 


60 


50 


20 


10 


20 


90 


25 


60 


2-30 


63 


0 


30 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 




250 


20 


70 


0 


20 


50 


10 




0 


0 


0 


10 


0 


0 


2-31 


63 


100 


100 




90 


80 




10 


10 


10 


0 


90 


40 


50 




250 


90 


100 




100 


95 




20 


40 


30 


20 


95 


60 


70 


2-32 


63 


100 


100 


80 


100 


95 




0 


0 


SO 


0 


100 


30 


30 




250 


100 


100 


100 


100 


100 




90 


90 


95 


70 


100 


95 


80 


2-33 


63 


90 


100 


70 


100 


80 


70 


50 


10 


0 


0 


60 


10 


20 




250 


95 


100 


80 


100 


95 


95 


40 


60 


20 


40 


90 


40 


60 


2-34 


63 


95 


100 


100 


75 


85 


70 




0 


40 


10 


90 


60 


65 




250 


95 


100 


100 


95 


90 


85 




30 


80 


30 


95 


90 


85 
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TABLE XXI-continued 
Post-emert» Herbicidal Activity 

Cn^)d. Rate 



no. 


g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CX)RN 


RICE 


2-36 


63 


100 


100 


60 


100 


95 


80 


50 


10 


10 


20 


75 


10 


25 




250 


100 


100 


60 


100 


100 


95 


60 


0 


10 


20 


100 


20 


40 


2-37 


63 


0 


0 


0 


0 


0 


0 





0 


0 


.0 


0 


0 


0 




250 


10 


30 


0 


0 


20 


0 


— 


0 


0 


0 


10 


0 


0 


2-39 


63 


70 


100 


60 


99 


90 


50 


20 


0 


10 


0 


95 


20 


30 




250 


95 


100 


90 


100 


95 


95 


80 


60 


60 


50 


99 


70 


70 


2-40 


63 


90 


100 


50 


100 


80 


80 


10 


0 


30 


10 


100 


40 


50 




250 


100 


100 


90 


100 


95 


100 


90 


100 


100 


90 


100 


90 


95 


2-41 


63 


95 


100 


60 


100 


95 


50 


20 


0 


0 


0 


90 


15 


10 




250 


100 


100 


95 


100 


100 


95 


30 


30 


70 


20 


100 


80 


70 


2-42 


63 


95 


100 


65 


100 


90 


70 


50 


30 


10 


0 


100 


10 


60 




250 


100 


100 


100 


100 


100 


95 


80 


80 


95 


30 


100 


60 


90 


2-44 


63 


50 


100 


20 


50 


60 


60 


0 


0 


0 


0 


90 


0 


0 




250 


90 


100 


70 


100 


90 


90 


50 


10 


30 


10 


100 


20 


10 


2-45 


63 


10 


30 


0 


20 


30 





0 


0 


0 


0 


10 


0 


0 




250 


20 


40 


20 


30 


30 





40 


0 


0 


0 


20 


5 


10 


2-46 


63 


30 


50 


0 


0 


10 





0 


0 


0 


0 


10 


0 


10 




250 


70 


100 


0 


20 







30 


10 


0 


0 


80 


20 


30 


2-47 


63 


90 


100 


70 


70 


80 


50 


20 


0 


0 


0 


100 


10 


20 




250 


100 


100 


100 


100 


100 


90 


30 


10 


0 


0 


100 


15 


45 


2-48 


63 


95 


100 


50 


100 


95 


85 


20 


0 


30 


0 


100 


50 


80 




250 


100 


100 


100 


100 


100 


100 


70 


80 


60 


20 


100 


70 


86 


2-49 


63 


20 


90 


30 


70 


60 


50 





0 


0 


0 


70 


0 


0 




250 


40 


100 


50 


70 


60 


40 





0 


0 


0 


60 


10 


10 


2-50 


63 


90 


100 


80 


100 


70 


40 


40 


0 


0 


10 


90 


10 


60 




250 


100 


100 


90 


100 


90 


65 


60 


30 


40 


30 


90 


70 


65 


2-52 


63 


30 


30 


0 


10 


10 


20 


0 


0 


0 


0 


0 


0 


0 


2-53 


63 


90 


100 


70 


90 


95 


70 


20 


0 


0 


0 


100 


10 


30 




250 


100 


100 


100 


100 


100 


90 


40 


70 


50 


20 


100 


70 


70 


2-54 


63 


100 


100 


90 


100 


100 


90 


10 


20 


50 


10 


100 


80 


90 




250 


100 


100 


100 


100 


100 


100 


50 


90 


80 


20 


100 


80 


95 


2-56 


63 


100 


100 


100 


100 


100 


70 


80 


0 


0 


0 


100 


30 


45 




250 


100 


100 


100 


100 


100 


100 


60 


50 


60 


30 


100 


80 


90 


2-58 


63 


100 


100 


100 


95 


100 


100 


50 


20 


20 


10 


100 


40 


50 




250 


100 


100 


100 


100 


100 


100 


60 


90 


90 


40 


100 


90 


85 


2-59 


63 


100 


100 


90 


100 


100 


70 


20 


0 


30 


0 


75 


70 


70 




250 


100 


100 


100 


100 


100 


100 


20 


30 


65 


30 


90 


80 


80 


2-61 


63 


100 


100 


100 


100 


100 


100 


60 


40 


20 


20 


100 


35 


60 




250 


100 


100 


100 


100 


100 


95 


90 


70 


70 


SO 


100 


90 


90 


2-63 


63 


100 


100 


100 


100 


99 


80 


50 


10 


20 


0 


100 


50 


70 




250 


100 


100 


100 


100 


100 


100 


95 


100 


100 


70 


100 


95 


95 


2-14 


63 


85 


100 


40 


70 


80 


60 


20 


30 


20 


10 


50 


50 


60 




250 


100 


100 


70 


90 


100 


90 


50 


40 


20 


20 


60 


60 


90 


2-66 


63 


100 


100 


100 


100 


100 


100 


90 


70 


10 


10 


95 


15 


50 




250 


100 


100 


70 


90 


100 


75 


80 


50 


50 


20 


90 


70 


90 


2-67 


63 


100 


100 


100 


99 


100 


100 


20 


0 


0 


0 


100 


20 


70 




250 


100 


100 


100 


100 


100 


100 


30 


40 


80 


40 


100 


95 


80 




63 


40 






50 


50 


40 


0 


0 


0 


0 


20 


0 


0 




250 


50 


100 


30 


40 


60 


30 


Q 


Q 


Q 


Q 


30 


n 
u 


Q 


2-70 


63 


70 


100 


10 


60 


50 


30 


20 


0 


0 


Q 


10 


Q 


Q 




250 


70 


100 


20 


60 


70 


30 


0 


0 • 


0 


0 


20 


0 


0 


2-72 


63 


70 


100 


70 


50 


70 


70 




0 


0 


0 


15 


0 


0 




250 


90 


100 


95 


60 


80 


60 




0 


0 


0 


30 


10 


20 


2-73 


63 


100 


100 


60 


100 


70 


100 


50 


30 


10 


30 


95 


25 


20 




250 


100 


100 


100 


100 


95 


100 


90 


60 


50 


30 


100 


50 


70 


2-74 


63 


95 


100 


30 


60 


70 


70 


0 


0 


0 


0 


60 


0 


25 




250 


100 


100 


70 


60 


70 


95 


20 


0 


0 


0 


100 


15 


50 


2-75 


63 


100 


100 


100 


100 


100 




30 


10 


20 


0 


100 


10 


70 




250 


100 


100 


100 


100 


100 




80 


50 


40 


20 


100 


15 


80 


2-77 


63 


10 


100 


40 


60 


100 




0 


0 


0 


0 


40 


0 


20 




250 


100 


100 


100 


95 


80 




0 


0 


0 


0 


90 


10 


40 


2-78 


63 


100 


100 


70 


80 


100 




30 


10 


0 


0 


80 


25 


50 




250 


100 


100 


100 


100 


100 




30 


10 


10 


0 


100 


30 


65 


2-81 


63 


100 


100 


70 


100 


90 




40 


50 


20 


20 


90 


30 


60 




250 


100 


100 


100 


100 


100 




60 


90 


80 


80 


100 


90 


90 


2-82 


63 


100 


100 


100 


60 


90 




40 


20 


0 


0 


60 


10 


50 




250 


100 


100 


100 


90 


90 




50 


30 


30 


30 


50 


25 


40 


2-83 


63 


40 


50 


0 


10 


20 




0 


0 


0 


0 


10 


0 


100 




250 


90 


70 


0 


20 


50 




0 


0 


0 


0 


10 


0 


0 


2-84 


63 


80 


30 


20 


30 


30 




30 


0 


0 


0 


10 


10 


0 




250 


100 


100 


100 


70 


80 




0 


0 


0 


0 


70 


10 


20 


2-86 


63 


100 


100 


100 


100 


100 




90 


90 


70 


30 


100 


90 


80 




250 


100 


100 


100 


100 


100 




100 


100 


100 


95 


100 


100 


100 
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TABLE XXI-continued 



Post-emerge Herbicidal Activity 



Cmpd. 
no. 


Rate 
g ai/ba 


AMARE 


ABUTH 


CASOB 


[POHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


2-87 


63 


100 


100 


40 


100 


80 





30 


10 


10 


10 


95 


30 


40 




250 


100 


100 


100 


100 


90 





40 


50 


50 


50 


100 


80 


75 


2-89 


63 


70 


100 


50 


90 


60 





20 


0 


0 


0 


80 


0 


60 




250 


100 


100 


60 


100 


90 





20 


10 


10 


0 


99 


0 


70 


2-92 


63 


20 


100 


0 


20 


20 





0 


0 


0 


0 


10 


0 


10 




250 


50 


100 


30 


100 


80 





0 


0 


0 


0 


50 


30 


60 


2-98 


63 


75 


100 


100 


100 


70 


80 





0 


0 


0 


100 


20 


40 




250 


100 


100 


100 


100 


90 


100 





20 


90 


50 


100 


90 


90 


2-100 


63 


80 


100 


70 


100 


80 


70 


60 


0 


0 


0 


100 


15 


45 




250 


100 


100 


60 


100 


80 


90 


70 


30 


60 


20 


100 


80 


70 


2-102 


63 


0 


0 


0 


0 


0 





0 


0 


0 


0 


0 


0 


0 




250 


40 


30 


0 


0 


0 





0 


0 


0 


0 


40 


0 


0 


2-105 


63 


100 


100 


80 


100 


80 


100 


70 


10 


0 


0 


100 


0 


0 




250 


100 


100 


80 


100 


90 


100 


100 


30 


30 


10 


100 


10 


30 


2-115 


63 


100 


100 


90 


90 


100 





0 


10 


0 


20 


50 


5 


20 




250 


100 


100 


95 


95 


100 





0 


20 


0 


50 


50 


5 


50 


2-117 


63 


10 


80 


40 


90 







0 


0 


0 


0 


30 


5 


10 




250 


70 


100 


95 


100 








0 


0 


0 


0 


90 


20 


40 


2-118 


63 


30 


60 


0 


50 








0 


0 


0 


0 


40 


10 


10 




250 


30 


80 


30 


90 








0 


0 


0 


0 


90 


20 


10 


2-119 


63 


90 


100 


30 


100 


80 





40 


40 


60 


30 


100 


70 


60 




250 


100 


100 


60 


100 


100 





90 


90 


90 


80 


95 


90 


90 


2-120 


63 


90 


100 


40 


100 


80 





20 


40 


40 


10 


70 


50 


50 




250 


100 


100 


30 


100 


80 





60 


30 


50 


60 


90 


70 


90 


2-121 


63 


90 


70 


10 


100 


60 





0 


0 


0 


0 


25 


10 


15 




250 


100 


100 


60 


100 


80 





20 


0 


10 


10 


60 


20 


25 


2-122 


63 


100 


100 


100 


100 


100 





90 


30 


30 


40 


90 


40 


35 




250 


100 


100 


100 


80 


100 





95 


50 


60 


60 


100 


40 


60 


2-123 


63 


100 


100 


100 


100 


100 





20 


10 


10 


10 


70 


35 


60 




250 


100 


100 


100 


100 


100 





30 


20 


30 


30 


95 


40 


70 


2-124 


63 


30 


40 


0 


20 


30 





0 


0 


0 


0 


15 


0 


0 




250 


90 


95 


20 


30 


50 





0 


0 


0 


0 


15 


5 


0 


2-125 


63 


100 


100 • 


90 


100 


100 





40 


20 


30 


20 


90 


10 


40 




250 


100 


100 


100 


100 


100 





60 


40 


40 


40 


100 


20 


70 


2-126 


63 


so 


90 


60 


80 


80 




30 


0 


0 


20 


30 


10 


0 




250 


100 


100 


60 


100 


95 





40 


10 


10 


30 


60 


10 


50 


2-127 


63 


100 


100 


100 


100 


70 





30 


30 


20 


20 


35 


10 


30 




250 


100 


100 


60 


95 


100 





40 


20 


20 


30 


70 


15 


35 


2-128 


63 


100 


100 


60 


100 


100 





50 


10 




10 


60 


5 


10 




250 


100 


100 


80 


100 


100 





60 


20 


_ 


35 


60 


15 




2-129 


63 


100 


100 


80 


100 


100 





80 


30 




30 


100 


70 


35 




250 


100 


100 


100 


100 


100 





90 


50 




70 


100 


100 


75 


2-130 


63 


100 


100 


80 


100 


100 


__ 


60 


50 




30 


80 


10 


20 




250 


100 


100 


70 


100 


100 





70 


60 





50 


90 


30 


25 


2-131 


63 


100 


100 


80 


100 


100 





70 


30 





30 


90 


15 


10 




250 


100 


100 


100 


100 


100 




90 


60 




70 


100 


70 


75 


2-132 


63 


100 


100 


100 


100 


100 




40 


20 




10 


80 


60 


50 




250 


100 


100 


99 


100 


100 




60 


40 




25 


100 


75 


80 


2-133 


63 


100 


100 


80 


90 


100 





70 


50 





30 


100 


70 


80 




250 


100 


100 


100 


100 


100 





75 


85 





70 


95 


95 


95 


2-134 


63 


100 


100 


90 


100 


100 





20 


10 


10 


0 


70 


10 


50 




250 


100 


100 


100 


100 


100 





60 


30 


30 


30 


90 


20 


80 


2-135 


63 


100 


100 


70 


100 


100 




15 


0 




0 


50 


10 


20 




250 


100 


100 


100 


95 


100 




40 


20 




10 


90 


25 


40 


2-136 


63 


100 


100 


60 


80 


95 





20 


0 





0 


70 


15 


5 




250 


100 


100 


100 


100 


100 




30 


10 




20 


90 


10 


10 


2-137 


63 


100 


100 


100 


100 


100 




10 


0 




0 


70 


10 


10 




250 


100 


100 


90 


90 


100 




30 


30 




10 


90 


60 


70 


2-140 


63 


100 


100 


100 


100 


100 




40 


30 




20 


100 


10 


50 




250 


100 


100 


100 


100 


100 




60 


85 




65 


100 


70 


80 


2-141 


63 


95 


100 


50 


100 


95 




20 


10 




10 . 


70 


5 


15 




250 


95 


100 


95 


95 


100 




40 


30 




30 


70 


10 


65 


2-142 


63 


0 


0 


0 


0 


20 




0 


0 




0 


15 


10 


10 




250 


40 


40 


10 


50 


60 




0 


0 




0 


30 


15 


0 


2-143 


63 


100 


100 


70 


60 






0 


0 




0 


100 


10 


40 




250 


100 


100 


100 


100 






40 


30 




40 


95 


35 


70 


2-144 


63 


75 


85 


60 


60 






0 


0 




0 


40 


40 


15 




250 


90 


100 


85 


70 






30 


10 




0 


40 


20 


35 


2-145 


63 


95 


100 


100 


100 






0 


0 


0 


0 


80 


10 


35 




250 


100 


100 


100 


100 






40 


20 


10 


10 


95 


20 


60 


2-146 


63 


30 


70 


20 


40 


30 




0 


0 


0 


0 


10 


10 


10 




250 


30 


75 


50 


50 


40 




0 


0 


0 


0 


10 


5 


10 


2-147 


63 


100 


100 


80 


100 


100 


95 


20 


10 




20 


90 


15 


50 




250 


100 


100 


95 


100 


100 


100 


40 


50 




50 


100 


90 


75 
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TABLE XXI-cx)ntinued 



Post-emeige Herbicidal AcUvUv 



Cmpd. 
no. 


Rate 
g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


2-148 


63 


100 


100 


95 


80 


100 


— 


50 


50 


0 


40 


80 


25 


0 




250 


90 


100 


100 


90 


100 


— 


40 


20 


10 


40 


90 


30 


10 


2-149 


63 


80 


100 


95 


70 


90 


— 


10 


20 


0 


0 


80 


0 


0 




250 


80 


100 


95 


95 


95 


— 


20 


50 


0 


20 


90 


15 


10 


2-151 


63 


10 


0 


10 


30 


10 


20 


0 


0 


0 


0 


0 


0 


0 




250 


20 


50 


50 


100 


10 


30 


0 


0 


0 


0 


0 


0 


10 


2-152 


63 


100 


100 


100 


100 


98 


— 


30 


30 


20 


20 


60 


15 


40 




250 


100 


100 


100 


100 


100 


— 


50 


50 


40 


30 


70 


30 


65 


2-153 


63 


60 


95 


0 


100 


80 


— 


20 


10 


0 


0 


70 


5 


0 




250 


90 


100 


30 


95 


95 


— 


30 


20 


20 


10 


50 


5 


10 


2-154 


63 


100 


100 


50 


100 


100 


— 


40 


80 


— 


10 


90 


10 


65 




250 


100 


100 


100 


100 


100 


— 


95 


95 


— 


85 


100 


85 


90 


2-155 


63 


100 


100 


100 


100 


100 


— 


50 


30 


30 


40 


80 


70 


25 




125 


100 


100 


100 


100 


100 


— 


70 


60 


50 


50 


99 


90 


80 


2-158 


63 


100 


95 


90 


20 


90 


50 


10 


0 


0 


0 


40 


.0 


20 




250 


100 


100 


100 


80 


95 


100 


70 


50 


0 


30 


50 


0 


60 


2-161 


63 


100 


100 


100 


100 


100 


30 


0 


20 


0 


0 


80 


0 


20 




250 


100 


100 


100 


100 


100 


100 


20 


60 


30 


50 


80 


20 


70 


2-163 


63 


100 


99 


90 


98 


100 


— 


50 


55 


0 


30 


80 


35 


20 




250 


100 


100 


90 


95 


100 


— 


60 


70 


10 


45 


85 


40 


55 


2-168 


63 


20 


60 


0 


60 


30 


— 


0 


0 


0 


0 


30 


5 


10 




250 


50 


100 


80 


100 


50 


— 


10 


0 


0 


0 


80 


10 


30 


2-169 


63 


10 


70 


10 


50 


30 


— 


0 


0 


0 


0 


70 


10 


10 




250 


0 


80 


10 


40 


40 


— 


0 


0 


0 


0 


50 


10 


10 


2-170 


63 


20 


35 


10 


50 


60 


— 


10 


0 


0 


0 


30 


5 


5 




250 


30 


90 


60 


95 


50 


— 


20 


20 


10 


30 


90 


15 


10 


2-171 


63 


30 


60 


30 


60 


40 


— 


0 


0 


0 


0 


20 


0 


0 




250 


50 


100 


40 


100 


90 


— 


10 


0 


10 


10 


80 


10 


10 


2-172 


63 


60 


60 


50 


90 


35 


30 


0 


0 


0 


0 


20 


5 


0 




250 


60 


100 


90 


100 


60 


80 


10 


0 


0 


0 


80 


10 


10 


2-173 


63 


50 


60 


50 


100 


40 


30 


0 


0 


0 


0 


20 


0 


0 




250 


50 


100 


70 


80 


65 


50 


0 


0 


0 


0 


40 


25 


10 


2-174 


63 


60 


60 


60 


70 


55 


— 


10 


0 


0 


0 


30 


10 


20 




250 


60 


80 


75 


80 


85 


— 


10 


0 


0 


10 


80 


25 


20 


2-175 


63 


100 


100 


100 


100 


100 


— 


0 


0 


0 


0 


80 


10 


50 




250 


100 


100 


100 


100 


100 


— 


20 


20 


10 


10 


90 


10 


80 


2-176 


63 


100 


50 


10 


70 


80 


— 


0 


0 


0 


0 


15 


0 


10 




250 


100 


90 


30 


95 


90 


— 


0 


0 


0 


0 


35 


5 


30 


2-177 


63 


100 


100 


100 


100 


100 


— 


45 


20 


30 


30 


95 


15 


50 




250 


100 


100 


100 


100 


100 


— 


60 


40 


40 


50 


100 


20 


60 


2-178 


63 


50 


40 


0 


30 


30 


— 


0 


0 


0 


0 


10 


0 


0 




250 


70 


50 


0 


20 


40 


— 


0 


0 


0 


0 


15 


0 


0 


2-179 


63 


100 


100 


80 


80 


80 


— 


30 


70 


10 


0 


90 


15 


30 




250 


100 


100 


100 


100 


100 


— 


55 


50 


— 


50 


100 


15 


60 


2-180 


63 


100 


100 


100 


100 


100 


— 


60 


40 


— 


40 


100 


5 


20 




250 


100 


100 


100 


100 


100 


— 


70 


60 


— 


40 


100 


20 


65 


2-181 


63 


100 


100 


100 


100 


100 


— 


70 


40 


— 


30 


90 


10 


15 




250 


100 


100 


100 


100 


100 


— 


80 


60 


— 


70 


95 


20 


60 


2-182 


63 


90 


100 


60 


100 


95 


— 


10 


0 


— 


0 


70 


5 


0 




250 


95 


100 


95 


100 


100 


— 


80 


30 


— 


20 


100 


70 




2-183 


63 


0 


0 


0 


0 


0 


— 


0 


0 


— 


0 


10 


0 


0 




250 


10 


50 


0 


40 


80 


— 


0 


0 


— 


0 


30 


0 


0 


2-184 


63 


100 


100 


100 


100 


100 


— 


60 


40 


— 


20 


95 


10 


40 




250 


100 


100 


100 


100 


100 


— 


80 


50 





90 


100 


75 


65 


2-185 


63 


80 


100 


40 


60 


70 


— 


0 


0 


— 


0 


50 


0 


20 




250 


100 


100 


60 


80 


100 




20 


0 




10 


75 


5 


35 


2-187 


. 63 


99 


100 


70 


100 


100 




40 


20 




10 


100 


15 


50 




250 


100 


100 


100 


100 


100 




60 


40 




40 


100 


75 


90 


2-188 


63 


85 


100 


55 


100 


80 




10 


30 




0 


70 


25 


20 




250 


90 


100 


90 


100 


100 




20 


40 




10 


95 


45 


40 


2-189 


40.5 


100 


85 


40 


60 


100 




0 


0 


0 


0 


15 


0 


0 




162 


100 


100 


60 


100 


100 




0 


10 


0 


0 


60 


5 


5 


2-190 


63 


95 


90 


20 


50 


90 




0 


0 


0 


0 


20 


5 


0 




250 


99 


90 


80 


90 


100 




0 


10 


50 


0 


95 


10 


5 


2-191 


63 


40 


70 


30 


80 






0 


0 


0 


0 


20 


10 


10 




250 


90 


90 


80 


100 






10 


0 


0 


0 


35 


20 


20 


2-192 


63 


70 


85 


40 


50 


60 




0 


0 


0 


0 


40 


5 


0 




250 


70 


85 


60 


70 


50 




0 


0 


0 


0 


70 


15 


20 


2-194 


63 


99 


95 


50 


95 


90 


95 


20 


0 


0 


0 


50 


5 


30 




250 


99 


100 


70 


99 


100 


90 


20 


10 


10 


20 


95 


5 


40 


2-196 


63 


100 


100 


100 


90 


100 


100 


30 


10 


10 


10 


100 


10 


30 




250 


100 


100 


100 


100 


100 


90 


20 


10 


10 


20 




15 




2-197 


63 


100 


100 


80 


100 


100 




10 


0 


0 


10 


70 


10 


20 




250 


100 


100 


80 


90 


100 




20 


20 


50 


10 


100 


10 


30 
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TABLE XXI-continued 

Post-emerge Herbicidal Activity 

Cmpd. Rate 



QO. 


g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


2-198 


63 


80 


80 


50 


80 


80 


— 


10 


5 


0 


10 


90 


10 


10 




250 


95 


100 


30 


100 


90 


— 


10 


5 


50 


10 


95 


40 


30 


2-199 


63 


95 


100 


100 


100 


100 


— 


50 


60 


40 


30 


90 


30 


80 




250 


100 


100 


100 


100 


100 


— 


90 


100 


95 


95 


100 


90 


90 


2-200 


63 


100 


100 


100 


100 


100 


— 


30 


0 


0 


0 


80 


10 


10 




250 


100 


100 


100 


100 


100 


— 


50 


0 


0 


0 


95 


20 


20 


2-201 


63 


99 


95 


60 


95 


95 


— 


20 


50 


0 


35 


75 


30 


60 




250 


100 


99 


85 


95 


98 


— 


30 


60 


0 


45 


85 


35 


65 


2-202 


63 


100 


100 


100 


100 


100 


— 


30 


10 


— 


0 


90 


15 


20 




250 


100 


100 


100 


100 


100 


— 


40 


40 


— 


30 


100 


30 


60 


2-203 


63 


100 


100 


100 


60 


100 


— 


20 


10 


10 


10 


30 


10 


25 




250 


100 


100 


100 


95 


100 


— 


30 


30 


20 


30 


60 


10 


30 


2-204 


63 


50 


40 


10 


30 


20 


10 


0 


0 


0 


0 


30 


5 


0 




250 


70 


80 


500 


60 


95 


70 


20 


0 


0 


10 


80 


10 


30 


2-205 


63 


90 


100 


90 


100 


70 


70 


10 


0 


0 


10 


40 


10 


30 




250 


40 


100 


100 


70 


70 


100 


10 


0 


0 


10 


30 


20 


30 


2-206 


63 


20 


50 


50 


70 


50 


— 


0 


0 


0 


30 


30 


0 


0 




250 


50 


90 


80 


90 


70 


— 


0 


30 


0 


20 


70 


0 


70 


3-1 


63 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




250 


60 


0 


0 


30 


60 


0 


0 


0 


0 


0 


0 


10 


0 


3-4 


63 


0 


40 


0 


0 


0 


— 


0 


0 


0 


0 


10 


0 


0 




250 


0 


50 


0 


0 


0 


— 


0 


0 


0 


0 


20 


0 


10 


3-6 


63 


100 


100 


40 


90 


50 


— 


0 


0 


0 


0 


95 


20 


30 




250 


100 


100 


90 


100 


90 


— 


40 


20 


20 


10 


100 


70 


70 


3-26 


63 


50 


60 


20 


60 


50 


— 


0 


0 


0 


0 


15 


3 


10 




250 


65 


60 


60 


90 


60 


— 


0 


0 


0 


0 


30 


10 


30 


4-1 


63 


50 


100 


30 


100 


60 


40 


0 


0 


0 


0 


50 


10 


20 




250 


95 


100 


50 


100 


98 


90 


10 


0 


20 


0 


100 


20 


50 


4-2 


63 


50 


70 


0 


70 


40 


0 


0 


0 


0 


0 


40 


0 


0 




250 


85 


100 


40 


100 


95 


30 


20 


0 


0 


0 


75 


10 


30 


4-7 


63 


100 


100 


100 


100 


100 


— 


70 


50 


90 


40 


100 


90 


65 




250 


100 


100 


100 


100 


100 


— 


100 


100 


90 


90 


100 


100 


90 


4-23 


63 


100 


100 


80 


100 


80 


— 


40 


20 


10 


10 


95 


35 


60 




250 


100 


100 


100 


100 


100 


— 


70 


60 


50 


40 


100 


80 


80 


4-24 


63 


100 


100 


70 


100 


100 


— 


50 


— 


40 


40 


80 


35 


20 




250 


100 


100 


100 


100 


100 


— 


80 


— 


60 


50 


95 


70 


45 


4-25 


63 


70 


70 


20 


40 


75 


— 


20 


— 


0 


0 


30 


5 


0 




250 


100 


95 


30 


60 


85 


— 


30 


— 


10 


0 


80 


15 


20 


4-26 


63 


100 


100 


30 


100 


90 


— 


20 


10 


10 


20 


40 


5 


15 




250 


100 


100 


60 


100 


100 


— 


60 


50 


50 


50 


80 


20 


45 


4-27 


63 


60 


70 


20 


70 


60 


— 


0 


0 


0 


0 


30 


5 


0 




250 


80 


100 


40 


80 


100 


— 


10 


0 


0 


0 


50 


10 


10 


4-28 


63 


80 


100 


50 


60 


70 


— 


10 


0 


0 


0 


40 


0 


10 




250 


100 


100 


50 


80 


90 


— 


30 


20 


10 


20 


50 


5 


15 


4-29 


63 
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80 


70 


60 


50 
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60 
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85 


4-30 
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100 
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90 
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85 
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99 


85 
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10 


100 


100 


— 


20 


10 


0 


0 


40 


10 


20 




250 


100 


100 


30 


100 


100 


— 


40 


10 


10 


10 


80 


25 


40 


4-32 


63 


100 


90 


80 


100 


100 


— 


30 


0 


10 


10 


50 


20 


20 




250 


100 


100 


80 


100 


100 


— 


50 


20 


30 


20 


80 


30 


40 


4-33 


63 


100 


100 


30 


100 


90 





30 


10 


0 


10 


70 


15 


30 




250 


100 


100 


70 


100 


100 


— 


40 


20 


30 


30 


80 


25 


40 


4-34 


63 


100 


100 


90 


100 


100 




50 


20 


30 


35 


90 


25 


40 




250 


100 


100 


100 


90 


100 




75 


50 


30 


60 


95 


50 


80 


4-36 


63 


100 


100 


100 


100 


100 




90 


20 


10 


30 


100 


50 


60 




250 


100 


100 


100 


100 


100 




90 


60 


90 


70 


100 


100 


100 


4-37 


63 


100 


100 


90 


100 


100 




90 


20 


40 


50 


80 


20 


10 




250 


100 


100 


100 


100 


100 




90 


60 


60 


70 


100 


60 


60 


4-38 


63 


100 


100 


90 


100 


100 




60 


50 




40 


80 


40 


35 




250 


100 


100 


100 


100 


100 




80 


50 




40 


100 


85 


50 


4-39 


63 


100 


100 


100 


100 


100 




80 


60 




50 


100 


70 


60 




250 


100 


100 


100 


100 


100 




90 


90 




80 


100 


100 


60 


4-40 


63 


100 


100 


100 


100 


100 




80 


50 




40 


90 


30 


40 




250 


100 


100 


100 


100 


100 




90 


90 




90 


100 


70 


60 


4-41 


63 


100 


100 


100 


100 


100 




95 


80 




90 


100 


75 


50 




250 


100 


100 


100 


100 


100 




95 


90 




100 


100 


90 


85 


4-42 


63 


75 


100 


0 


40 


80 




0 


0 




0 


20 


0 


0 




250 


100 


100 


0 


30 


90 




0 


10 




0 


40 


0 


0 


4-43 


63 


70 


60 


50 


40 


80 




0 


0 




0 


30 


0 


0 




250 


100 


100 


60 


40 


90 




40 


10 




0 


40 


10 


0 


4-44 


63 


100 


100 


100 


100 


100 




95 


70 




70 


100 


90 


70 




250 


100 


100 


100 


100 


100 




90 


90 




95 


100 


100 


80 
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TABLE XXI-continued 

Post-emerge Herbicidal Activity 

Cmpd. Rate 



no. 


g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIOSA 


SOY 


CORN 


RICE 


4-45 


63 


90 


100 


80 


95 


100 




30 


20 


— 


10 


30 


10 


10 




250 


95 


100 


80 


100 


100 


— 


60 


20 




20 


80 


20 


20 


4-46 


63 


100 


95 


80 


100 


90 


— 


10 


20 


— 


0 


SO 


10 


10 




250 


100 


90 


95 


90 


100 




10 


30 


— 


20 


100 


80 


70 


4-47 


63 


75 


100 


100 


85 


100 




40 


30 


— 


40 


90 


30 


30 




250 


95 


10 


100 


100 


100 




60 


50 


— 


30 


95 


65 


60 


4-48 


63 


ICK) 


100 


95 


100 


100 




30 


20 




20 


95 


90 


80 




250 


100 


100 


100 


100 


100 


— 


40 


80 


— 


40 


100 


90 


80 


4-49 


63 


100 


100 


80 


80 


100 




30 


10 


0 


10 


40 


20 


10 




250 


100 


100 


100 


100 


100 


— 


30 


10 


10 


10 


90 


80 


70 


4-50 


63 


30 


60 


0 


30 


40 


— 


0 


0 


0 


0 


15 


0 


0 




250 


70 


95 


20 


90 


95 




0 


0 


0 


0 


20 


10 


0 


4-53 


63 


70 


100 


30 


100 


60 




10 


0 


0 


0 


60 


5 


30 




250 


100 


100 


90 


100 


90 


— 


70 


60 


40 


40 


90 


70 


65 


4-54 


63 


100 


100 


90 


100 


100 




80 


70 


40 


30 


70 


40 


90 




250 


100 


100 


100 


100 


100 


— 


90 


80 


70 


60 


100 


75 


100 


4-55 


63 


50 


100 


20 


40 


50 


— 


10 


0 


0 


0 


30 


10 


0 




250 


80 


100 


40 


85 


90 


— 


40 


20 


10 


10 


60 


5 


35 


4-56 


63 


100 


100 


100 


100 


100 


— 


90 


50 


40 


20 


100 


80 


65 




250 


100 


100 


100 


100 


100 


— 


100 


90 


90 


70 


100 


100 


85 


4-57 


63 


100 


100 


60 


100 


95 


— 


50 


30 


30 


10 


95 


40 


50 




250 


100 


100 


100 


100 


100 


— 


90 


40 


SO 


60 


100 


90 


80 


4-58 


63 


100 


100 


90 


100 


100 


— 


50 


30 


30 


20 


100 


30 


60 




250 


100 


100 


100 


100 


100 


— 


90 


40 


50 


60 


100 


70 


75 


4-59 


63 


90 


100 


30 


100 


100 




0 


0 


0 


0 


60 


5 


50 




250 


100 


100 


60 


100 


100 


— 


30 


20 


30 


20 


90 


25 


60 


4-60 


63 


100 


100 


60 


100 


100 


— 


65 


60 


50 


40 


90 


25 


50 




250 


100 


100 


100 


100 


100 


— 


90 


50 


50 


60 


100 


55 


70 


4-61 


63 


100 


100 


100 


100 


100 




70 


40 


50 


50 


100 


50 


40 




250 


100 


100 


100 


100 


100 


— 


80 


60 


70 


70 


95 


70 


80 


4-62 


63 


100 


100 


90 


100 


100 


— 


60 


20 


30 


10 


100 


30 


30 




250 


100 


100 


100 


100 


100 


— 


80 


40 


30 


50 


90 


45 


30 


4-63 


63 


100 


100 


60 


100 


80 


— 


0 


0 


0 


0 


90 


10 


10 




250 


100 


100 


100 


100 


100 


— 


30 


20 


10 


10 


100 


30 


60 


4-64 


63 


100 


100 


60 


100 


100 


— 


50 


20 


10 


10 


100 


30 


15 




250 


100 


100 


100 


100 


100 


— 


80 


30 


30 


30 


90 


40 


50 


4-65 


63 


100 


100 


100 


100 


100 


— 


100 


60 


70 


60 


100 


80 


70 




250 


100 


100 


100 


100 


100 


— 


100 


70 


80 


80 


100 


90 


80 


4-66 


63 


80 


100 


20 


100 


80 


— 


10 


0 


0 


10 


40 


15 


30 




250 


100 


100 


90 


100 


100 


— 


60 


40 


50 


50 


80 


60 


70 


4-67 


63 


100 


100 


100 


100 


100 


— 


90 


40 


— 


70 


100 


55 


50 




250 


100 


100 


100 


100 


100 


— 


90 


70 


— 


80 


100 


70 


70 


4-68 


63 


100 


100 


100 


100 


100 


— 


100 


90 


— 


75 


100 


95 


60 




250 


100 


100 


100 


100 


100 


— 


100 


98 


— 


90 


100 


100 


80 


4-69 


63 


100 


100 


40 


70 


90 


— 


40 


20 


— 


20 


40 


5 


0 




250 


100 


100 


70 


100 


100 


— 


80 


40 


— 


50 


80 


35 


40 


4-70 


63 


90 


100 


60 


100 


90 


— 


60 


40 


— 


30 


100 


40 


30 




250 


100 


100 


90 


100 


100 


— 


95 


80 


— 


70 


100 


90 


70 


5-17 


63 


0 


90 


0 


30 


20 


— 


0 


0 


0 


0 


15 


0 


10 




250 


30 


100 


30 


40 


60 


— 


80 


20 


10 


0 


70 


10 


SO 


5-18 


63 


0 


70 


0 


0 


10 


— 


0 


0 


0 


0 


10 


0 


20 




250 


10 


70 


0 


0 


10 


— 


0 


0 


0 


0 


20 


0 


20 


5-26 


63 


100 


100 


90 


90 


100 


— . 


40 


20 


— 


20 


70 


10 


50 




250 


90 


100 


100 


70 


100 


— 


70 


60 


— 


30 


80 


5 


60 


5-28 


63 


100 


100 


90 


100 


100 




10 


0 




10 


60 


25 


60 




250 


100 


100 


100 


100 


100 




30 


50 




30 


90 


70 


70 


6-13 


63 


70 


100 


0 


50 


85 




50 


0 


0 


20 


30 


15 


10 




250 


90 


90 


30 


60 


90 




90 


30 


10 


30 


45 


20 


30 


6-14 


63 


80 


100 


60 


100 


100 




90 


20 


30 


60 


100 


60 


60 




250 


100 


100 


90 


100 


100 




100 


90 


90 


90 


100 


100 


90 


6-15 


63 


100 


100 


100 


100 


100 




50 


40 




30 


90 


5 


60 




250 


100 


100 


100 


100 


100 




85 


70 




60 


90 


25 


90 


6-16 


63 


100 


100 


80 


100 


100 




30 


20 




20 


40 


20 


20 




250 


90 


100 


60 


75 


100 




60 


40 




30 


70 


35 


70 


6-17 


63 


60 


90 


50 


50 


90 




0 


0 




0 


20 


5 


0 




250 


70 


100 


70 


70 


90 




30 


30 




20 


20 


15 


10 


6-19 


63 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




250 


30 


50 


0 


30 


60 




0 


0 


0 


0 


10 


0 


0 


6-20 


63 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




250 


60 


50 


0 


40 


60 




0 


0 


0 


0 


10 


0 


0 


6-22 


63 


70 


60 


0 


20 


50 




0 


0 


0 


0 


30 


0 


0 




250 


100 


80 


0 


70 


70 




0 


0 


0 


0 


30 


0 


30 


6-23 


63 


20 


40 


0 


10 


20 




0 


0 


0 


0 


10 


0 


0 




250 


85 


55 


10 


30 


70 




30 


0 


0 


10 


30 


15 


15 
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TABLE XXI-continued 



Post-cmcree Herbicidal Activity 



Cmpd. 
no. 


Rate 
g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SFTVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


6-24 


63 


0 


20 


0 


0 


30 


— 


0 


0 


0 


0 


10 


0 


0 




250 


80 


95 


10 


60 


90 


— 


40 


0 


0 


0 


20 


0 


0 


7-2 


63 


100 


100 


— 


80 


95 


0 


20 


30 


20 


20 


40 


10 


30 




250 


100 


100 


— 


100 


100 


10 


50 


90 


40 


70 


80 


10 


20 


7-14 


63 






























250 


70 


95 


60 


100 


90 


— 


20 


10 


— 


10 


40 


25 


15 


7-15 


63 


100 


100 


40 


70 


100 


— 


10 


0 


0 


0 


30 


10 


0 




250 


100 


99 


80 


70 


100 


— 


10 


10 


0 


0 


30 


10 


30 


8-2 


63 


95 


100 


50 


50 


40 


30 


40 


20 


10 


30 


40 


10 


20 




250 


100 


100 


30 


90 


80 


90 


60 


30 


0 


30 


10 


20 


15 


8-3 


63 


90 


90 


0 


40 


70 


— 


0 


0 


0 


0 


20 


0 


20 




250 


100 


100 


50 


60 


90 


— 


70 


0 


20 


0 


30 


0 


80 


8-4 


63 


70 


60 


0 


0 


70 


— 


0 


0 


0 


0 


30 


0 


50 




250 


90 


80 


10 


20 


90 


— 


30 


0 


0 


0 


50 


0 


50 


8-5 


63 


40 


70 


0 


0 


70 


— 


0 


0 


0 


0 


20 


0 


40 




250 


100 


90 


10 


40 


70 


— 


20 


0 


0 


0 


50 


0 


50 


8-7 


63 


95 


95 


0 


10 


95 


— 


0 


0 


0 


0 


50 


10 


0 




250 


100 


100 


90 


70 


99 


— 


90 


20 


0 


10 


90 


10 


90 


8-13 


63 


100 


100 


30 


50 


90 


— 


30 


20 


10 


20 


30 


10 


30 




125 


100 


100 


50 


60 


90 


— 


30 


40 


20 


10 


60 


40 


70 


8-18 


63 


100 


100 


30 


50 


70 


— 


30 


10 


10 


10 


30 


5 


50 




250 


100 


100 


40 


60 


80 


— 


30 


30 


30 


20 


70 


30 


60 


8-30 


63 


100 


100 


80 


100 


100 


— 


40 


30 


30 


20 


90 


10 


40 




250 


100 


100 


100 


100 


100 


— 


70 


70 


50 


40 


95 


15 


35 


8-31 


63 


100 


100 


60 


100 


100 


— 


20 


— 


10 


10 


80 


10 


45 




250 


100 


100 


80 


100 


100 


— 


20 


— 


30 


30 


90 


10 


30 


8-36 


63 


95 


100 


70 


100 


95 


— 


10 


0 


0 


10 


30 


10 


10 




250 


90 


100 


95 


85 


100 


— 


10 


20 


10 


5 


40 


15 


20 


94 


63 


50 


50 


20 


45 


70 


— 


20 


— 


0 


0 


40 


5 


10 




250 


80 


100 


60 


100 


85 


— 


30 


— 


10 


0 


90 


10 


40 


9-14 


63 


85 


100 


40 


80 


95 




10 


0 


— 


0 


60 


15 


0 




250 


100 


100 


40 


90 


100 


— 


20 


10 


— 


10 


90 


50 


40 


9-15 


63 


100 


100 


100 


100 


100 


— 


10 


0 


0 


0 


100 


5 


40 




250 


100 


100 


100 


100 


100 


— 


35 


10 


10 


20 


100 


10 


70 


9-16 


63 


30 


100 


50 


90 


65 


— 


0 


0 


0 


10 


90 


5 


30 




250 


75 


100 


85 


100 


80 


— 


20 


10 


0 


0 


100 


65 


70 


9-19 


63 


80 


100 


80 


75 


100 


— 


10 


0 


0 


0 


60 


10 


15 




250 


98 


100 


95 


90 


100 


— 


20 


10 


0 


10 


80 


10 


25 


11-6 


63 


100 


100 


100 


70 


80 


100 


10 


50 


0 


0 


10 


0 


20 




250 


100 


100 


100 


100 


100 


100 


50 


80 


0 


0 


40 


20 


60 


11-13 


63 


100 


95 


85 


98 


100 


— 


55 


65 


0 


40 


65 


45 


45 




250 


100 


100 


85 


98 


100 


— 


40 


55 


15 


60 


85 


45 


65 


12-2 


63 


30 


100 


50 


90 


100 


— 


0 


30 


10 


0 


60 


10 


20 




250 


100 


100 


95 


100 


100 


— 


50 


80 


90 


70 


100 


100 


80 


12-3 


63 


95 


90 


20 


50 


90 


— 


0 


0 


0 


0 


20 


5 


0 




250 


99 


90 


80 


90 


100 


— 


0 


10 


SO 


0 


95 


10 


5 


12-5 


63 


70 


100 


40 


100 


100 


— 


20 


10 


— 


0 


40 


25 


20 




250 


85 


100 


60 


99 


99 


— 


10 


10 


— 


10 


30 


20 


15 


12-8 


63 


80 


100 


50 


90 


95 


— 


20 


10 


0 


10 


40 


5 


20 




250 


90 


100 


70 


80 


99 


— 


25 


10 


10 


0 


80 


10 


15 


13-3 


63 


90 


100 


90 


75 


100 


— 


10 


0 


— 


0 


30 


10 


25 




250 


90 


90 


100 


70 


100 


— 


30 


20 


— 


10 


40 


10 


20 


13-4 


63 


100 


100 


95 


85 


95 





20 


10 





0 


70 


5 


30 




250 


95 


100 


100 


85 


100 


— 


40 


30 


— 


10 


90 


5 


50 


13-5 


63 


70 


70 


40 


50 


95 


— 


0 


0 


0 


0 


10 


7 


10 




250 


75 


70 


30 


60 


90 




10 


0 


0 


20 


25 


15 


20 


14-1 


63 


100 


85 


55 


85 


80 




40 


85 


25 


80 


100 


85 


40 




250 


100 


98 


70 


100 


98 




70 


95 


75 


95 


100 


100 


80 


14-2 


63 


100 


80 


50 


75 


95 




30 


0 


0 


20 


35 


35 


25 




250 


100 


100 


60 


100 


95 




20 


45 


30 


40 


40 


45 


30 


14-3 


63 


95 


100 


10 


50 


90 




30 


99 


80 


99 


100 


100 


5 




250 


100 


100 


75 


100 


100 




70 


100 


70 


100 


100 


100 


80 


14-4 


63 


100 


80 


50 


50 


100 




30 


85 




75 


100 


70 


15 




250 


100 


100 


100 


60 


100 




65 


99 




95 


100 


80 


40 


14-5 


63 


100 


100 


10 


30 


100 




60 


40 




95 


20 


70 


20 




250 


100 


100 


50 


100 


100 




95 


100 




100 


95 


100 


30 


14-6 


63 


95 


90 


50 


70 


80 


40 


30 


99 


50 


50 


100 


50 


0 




250 


100 


100 


100 


100 


100 


80 


80 


100 


65 


75 


100 


60 


35 


14-7 


63 


95 


50 


0 


20 


90 


50 


60 


100 


70 


80 


85 


95 


10 




250 


100 


100 


20 


60 


99 


90 


85 


100 


90 


100 


99 


100 


25 


14-8 


63 


90 


J 60 


30 


30 


70 


10 


10 


95 




40 


95 


40 


5 




250 


100 


100 


80 


95 


99 


50 


40 


99 




85 


100 


80 


30 


14-9 


63 


90 


70 


0 


0 


60 


10 


30 


98 




75 


80 


70 


5 




250 


99 


100 


0 


80 


99 


70 


60 


100 




75 


90 


99 


20 



us 6,355,799 Bl 
133 134 

TABLE XXI-continucd ^ 

Post-emerge Herbicidal Activity 

CmpA Rate 



no. 


g ai/hfl 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGSA 


SOY 


CORN 


RICE 


14-10 


63 


90 


80 


80 


70 


90 


— 


50 


95 


20 


10 


100 


20 


0 




250 


100 


100 


90 


80 


100 


— 


90 


100 


50 


100 


100 


60 


20 


14-11 


63 


95 


80 


50 


90 


50 


— 


80 


100 


50 


99 


60 


100 


10 




250 


100 


100 


70 


100 


100 


— 


100 


100 


99 


100 


100 


100 


20 


14-12 


63 


85 


10 


20 


40 


90 


80 


30 


98 


— 


50 


95 


30 


0 




250 


90 


85 


80 


70 


99 


80 


40 


99 


— 


60 


100 


85 


10 


14-13 


63 


90 


30 


0 


40 


60 


30 


20 


100 





65 


75 


55 


0 




250 


100 


80 


20 


60 


100 


40 


40 


99 





90 


98 


100 


15 


14-14 


63 


50 


50 


0 


30 


50 


70 


50 


100 


0 


90 


100 


10 


0 




250 


100 


100 


60 


50 


90 


70 


70 


100 


20 


100 


100 


50 


30 


14-15 


63 


100 


60 


0 


50 


50 


20 


70 


100 


50 


95 


40 


20 


0 




250 


100 


90 


50 


90 


100 


100 


80 


100 


40 


100 


100 


60 


0 


14-16 


63 


60 


60 


20 


40 


95 


— 


0 


95 


0 


90 


100 


0 


0 




250 


100 


100 


40 


50 


100 


— 


30 


100 


30 


100 


100 


70 


10 


14-17 


63 


100 


100 


20 


20 


90 


— 


20 


100 


50 


100 


80 


70 


0 




250 


100 


. 100 


30 


70 


100 


— 


70 


100 


90 


100 


100 


95 


0 


14-18 


63 


100 


30 


20 


30 


99 


0 


10 


99 


10 


20 


10 


20 


10 




250 


100 


60 


60 


60 


100 


10 


20 


100 


30 


60 


40 


SO 


25 


14-19 


63 


90 


60 


40 


30 


90 


— 


0 


100 


0 


100 


100 


0 


0 




250 


100 


100 


70 


90 


100 


— 


30 


100 


0 


100 


100 


40 


20 


14-20 


63 


95 


99 


0 


50 


80 


— 


0 


100 


10 


100 


70 


0 


0 




250 


100 


100 


50 


70 


100 





50 


100 


90 


100 


100 


80 


10 


14-21 


63 


90 


100 


30 


40 


70 


50 


10 


99 


10 


70 


95 


SO 


10 




250 


100 


95 


60 


50 


95 


95 


40 


100 


70 


98 


100 


100 


45 


14-22 


63 


50 


30 


0 


10 


50 


100 


30 


100 


40 


80 


95 


10 


0 




250 


100 


100 


50 


80 


90 


100 


60 


100 


60 


95 


100 


50 


10 


14-23 


63 


50 


50 


20 


80 


50 


50 


60 


100 


40 


50 


100 


0 


0 




250 


100 


90 


70 


95 


80 


40 


70 


100 


50 


95 


100 


40 


20 


14-24 


63 


40 


70 


0 


20 


80 


50 


0 


100 


0 


95 


30 


10 


10 




250 


90 


100 


0 


40 


90 


50 


50 


100 


50 


100 


100 


20 


50 


14-25 


63 


95 


100 


50 


70 


80 


100 


50 


100 


40 


95 


100 


100 


10 




250 


100 


100 


80 


100 


100 


100 


80 


100 


95 


100 


100 


100 


50 


14-26 


63 


90 


70 


50 


20 


60 


100 


0 


100 


30 


100 


100 


40 


10 




250 


100 


100 


90 ' 


100 


100 


100 


0 


100 


70 


100 


100 


100 


10 


14-27 


63 


50 


70 


50 


70 


90 





0 


99 


0 


70 


95 


5 


0 




250 


90 


80 


30 


50 


100 





20 


100 


10 


95 


100 


10 


0 


14-28 


63 


90 


100 


30 


50 


95 





0 


100 


0 


20 


80 


10 


0 




250 


100 


100 


30 


70 


100 





30 


100 


50 


50 


100 


70 


40 


14-29 


63 


90 


50 


0 


80 


30 


100 


20 


100 


50 


70 


100 


15 


0 




250 


100 


100 


40 


SO 


60 


100 


70 


100 


70 


95 


100 


50 


10 


14-30 


63 


70 


60 


20 


0 


50 




0 


100 


0 


60 


100 


10 


0 




250 


100 


100 


60 


50 


100 




30 


100 


50 


100 


100 


20 


0 


14-31 


63 


90 


90 


50 


10 


70 





0 


100 


0 


95 


50 


10 


0 




250 


100 


100 


50 


70 


90 





50 


100 


20 


100 


100 


50 


0 


14-32 


63 


95 


90 


20 


0 


0 


40 


40 


100 


0 


70 


70 


0 


0 




250 


100 


95 


40 


20 


80 


40 


70 


100 


10 


90 


100 


0 


0 


14-33 


63 


100 


90 


0 


20 


20 


0 


40 


100 


10 


70 


10 


10 


0 




250 


100 


100 


0 


20 


70 


100 


90 


100 


95 


100 


70 


95 


0 


14-34 


63 


100 


99 


40 


60 


100 


40 


100 


100 


60 


70 


99 


80 


25 




250 


100 


100 


100 


90 


100 


100 


100 


100 


80 


99 


100 


100 


70 


14-35 


63 


100 


95 


0 


70 


100 


100 


50 


100 


30 


50 


100 


100 


80 




250 


100 


100 


90 


100 


100 


100 


95 


100 


70 


95 


100 


100 


100 


14-36 


63 


100 


95 


20 


30 


99 


100 


85 


99 


20 


40 


95 


95 


35 




250 


100 


100 


40 


70 


100 


95 


99 


100 


40 


65 


100 


95 


60 


14-37 


63 


100 


100 


20 


30 


100. 


100 


90 


100 


0 


80 


90 


20 


70 




250 


100 


100 


50 


100 


100 


100 


100 


100 


30 


100 


100 


95 


100 


14-38 


63 


100 


100 


0 


70 


100 




90 


100 


0 


95 


0 


50 


0 




250 


100 


100 


' 0 


70 


100 




100 


100 


30 


100 


20 


100 


40 


14-39 


63 


100 


99 


60 


20 


100 


50 


95 


100 


30 


60 


90 


30 


90 




250 


100 


100 


100 


50 


100 


50 


100 


100 


40 


100 


100 


50 


100 


14-40 


63 


100 


90 


20 


30 


100 


90 


85 


100 


20 


20 


50 


35 


15 




250 


100 


100 


60 


60 


100 


100 


99 


100 


20 


40 


95 


70 


75 


14-41 


63 


100 


100 


0 


30 


100 




90 


100 


40 


100 


100 


100 


20 




250 


100 


100 


0 


50 


100 




100 


100 


70 


100 


100 


100 


95 


14-42 


63 


100 


100 


60 


100 


100 




100 


100 


60 


95 


100 


100 


95 




250 


100 


100 


90 


100 


100 




100 


100 


95 


100 


100 


100 


100 


14-43 


63 


100 


100 


40 


95 


100 




90 


100 


80 


80 


100 


95 


95 




250 


100 


100 


90 


100 


100 




100 


100 


95 


100 


100 


100 


100 


14-44 


63 


100 


100 


0 


50 


100 




100 


100 


30 


100 


100 


100 


90 




250 


100 


100 


0 


90 


100 




100 


100 


80 


100 


100 


100 


100 


14-45 


63 


100 


100 


30 


100 


100 


100 


70 


100 


70 


90 


90 


70 


70 




250 


100 


100 


30 


100 


100 


100 


95 


100 


90 


100 


100 


100 


100 


14-46 


63 


95 


100 


60 


100 


100 




90 


100 


80 


80 


100 


95 


60 




250 


100 


100 


90 


100 


100 




100 


100 


90 


100 


100 


100 


100 



us 6,355,799 Bl 
135 136 

TABLE XXI-continucd 

Post-emerge Herbicidal AcUvUv 

Cmpd. Rate 



no. 


g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVI 


ECHCG 


SORHA 


DIGS A 


SOY 


CORN 


RICE 


14-47 


63 


100 


100 


0 


80 


100 


100 


90 


100 


70 


95 


100 


40 


100 




250 


100 


100 


70 


100 


100 


100 


100 


100 


80 


100 


100 


100 


100 


14-4S 


63 


100 


100 


0 


0 


100 


80 


50 


50 


0 


70 


95 


40 


70 




250 


100 


100 


100 


100 


100 





100 


100 


90 


90 


100 


100 


100 


14-49 


63 


100 


100 


70 


100 


100 


100 


50 


100 


70 


70 


95 


80 


50 




250 


100 


100 


95 


100 


100 


100 


100 


100 


95 


95 


100 


100 


95 


14-SO 


63 


100 


30 


90 


0 


50 





0 


0 


0 


0 


0 


10 


30 




250 


100 


50 


100 


0 


100 





0 


0 


0 


50 


20 


30 


50 


14-51 


63 


0 


0 


0 


0 


0 


0 


0 


10 


0 


0 


0 


0 


0 




250 


0 


50 


0 


30 


10 


20 


0 


20 


0 


0 


30 


0 


0 


14-52 


63 


20 


90 


0 


100 








0 


0 


0 


0 


0 


0 


0 




250 


50 


100 


70 


100 








0 


10 


0 


0 


100 


10 


0 


14-54 


63 


40 


60 


0 


30 


20 





10 


30 


0 


0 


30 


5 


10 




250 


50 


80 


30 


80 


60 





10 


30 


0 


10 


35 


15 


10 


14-55 


63 
250 


30 


70 


10 


70 


30 





0 


10 


0 


0 


10 


5 


20 


14-56 


63 


100 


70 


30 


100 


99 


90 


30 


20 


30 


10 


40 


10 


0 




250 


100 


100 


40 


100 


100 


80 


70 


80 


70 


50 


50 


30 


25 


14-59 


63 


20 


50 


0 


30 


10 




0 


0 


0 


0 


0 


0 


0 




250 


20 


30 


10 


30 


10 





0 


0 


0 


0 


10 


0 


0 


14-60 


63 


70 


100 


40 


100 


99 





20 


50 


20 


10 


100 


0 


10 




250 


100 


100 


70 


100 


100 





30 


75 


50 


60 


100 


60 


20 


14-61 


63 


20 


30 


0 


20 


40 





0 


0 


0 


0 


0 


0 


0 




250 


60 


60 


30 


50 


75 





20 


60 


20 


70 


40 


70 


30 


14-62 


63 


30 


40 


0 


30 


10 


40 


0 


0 




0 


15 


5 


0 




250 


50 


60 


30 


50 


20 


30 


0 


0 





0 


15 


5 


5 


14-63 


63 


95 


90 


95 


70 


80 


20 


50 


100 





40 


95 


35 


5 




250 


100 


100 


100 


70 


100 


50 


70 


99 





90 


100 


80 


15 


14-44 


63 


100 


100 


10 


30 


70 


30 


30 


100 




40 


90 


99 


5 




250 


100 


100 


20 


80 


99 


40 


70 


100 





99 


90 


100 


0 


14-65 


63 


100 


100 


90 


50 


90 





100 


100 


30 


99 


100 


0 


0 




250 


100 


100 


100 


70 


100 





100 


100 


60 


100 


100 


50 


10 


14-66 


63 


95 


100 


80 


70 


80 





95 


100 


60 


100 


80 


90 


0 




250 


100 


100 


90 


90 


99 





100 


100 


80 


100 


99 


100 


10 


15-1 


63 


100 


100 


100 


100 


100 





80 


80 




90 


100 


80 


75 




250 


100 


100 


100 


100 


_ 100 


... 


100 


99 





100 


100 


95 


95 


15-2 


63 


20 


80 


10 


90 




_ 


0 


0 


0 


0 


40 


15 


50 




250 


95 


100 


75 


100 








80 


90 


70 


80 


100 


80 


75 


15-3 


63 


95 


100 


70 


95 


95 





30 


10 


0 


20 


90 


25 


50 




250 


100 


100 


100 


100 


100 





80 


90 


90 


80 


100 


80 


90 


15-4 


63 


70 


100 


50 


100 


100 





50 


40 




30 


90 


50 


70 




250 


100 


100 


80 


100 


100 





80 


90 




70 


100 


90 


95 


15-5 


63 


70 


100 


40 


90 


100 





40 


40 




30 


100 


70 


60 




250 


100 


100 


80 


100 


100 





80 


90 




70 


100 


90 


90 


15-6 


63 


50 


100 


30 


50 




__ 


30 


20 





0 


60 


25 


60 




250 


85 


100 


70 


100 




^_ 


75 


95 





90 


100 


80 


95 


15-7 


63 


100 


100 


60 


100 


100 


^_ 


30 


40 





20 


90 


60 


50 




250 


100 


100 


100 


100 


100 





90 


95 




75 


100 


80 


90 


15-8 


63 


20 


70 


0 


50 


95 





0 


0 




0 


60 


0 


10 




250 


60 


100 


40 


90 


90 




30 


20 




0 


90 


55 


60 


15-9 


63 


10 


80 


10 


100 







0 


0 




0 


40 


30 


50 




250 


95 


100 


60 


85 







80 


90 




80 


95 


70 


90 


15-10 


63 


100 


100 


100 


100 


100 




30 


10 


30 


60 


95 


45 


50 




250 


100 


100 


100 


100 


100 





75 


80 


70 


90 


95 


65 


80 


15-11 


63 


95 


100 


90 


100 


100 




40 


50 


50 


50 


95 


45 


65 




250 


100 


100 


100 


100 


100 




80 


99 


99 


95 


100 


85 


99 


15-12 


63 


95 


100 


90 


100 


100 




70 


70 


80 


95 


100 


80 


80 




250 


100 


100 


100 


100 


100 




100 


100 


99 


100 


100 


95 


99 


15-13 


63 


80 


100 


60 


100 


95 




20 


20 


10 


10 


95 


15 


60 




250 


95 


100 


100 


100 


100 




60 


85 


70 


70 


100 


50 


90 


15-14 


63 


100 


100 


80 


100 


100 




20 


20 


20 


20 


100 


20 


40 




250 


100 


100 


100 


100 


100 




55 


90 


70 


60 


100 


65 


50 


15-15 


63 


100 


100 


80 


90 


100 




40 


30 


30 


40 


95 


45 


70 




250 


100 


100 


100 


100 


100 




95 


100 


99 


100 


100 


90 


95 


15-16 


63 


80 


100 


80 


100 


100 




30 


10 


10 


20 


95 


15 


40 




250 


100 


100 


100 


100 


100 




60 


90 


70 


80 


100 


45 


80 


15-17 


63 


90 


100 


80 


100 






40 


50 


20 


40 


90 


35 


75 




250 


100 


100 


100 


100 






90 


99 


95 


99 


100 


80 


90 


15-18 


63 


100 


100 


40 


90 


100 




20 


10 


0 


10 


90 


20 


30 




250 


100 


100 


100 


100 


100 




80 


95 


99 


100 


100 


80 


85 


15-19 


63 


100 


100 


75 


100 


100 




40 


50 


'40 


50 


90 


35 


65 




250 


100 


100 


100 


100 


100 




100 


100 


100 


100 


100 


85 


90 


15-20 


63 


100 


100 


80 


100 


100 




80 


50 




30 


95 


40 


35 




250 


100 


100 


100 


100 


100 




100 


100 




90 


100 


85 


80 



us 6,355,799 Bl 
137 138 

TABLE XXI-continued 



Post-emente Herbicidal Activity 



CmpcL 
no. 


Rate 
g ai/ha 


AMARE 


ABUTH 


CASOB 


IPOHE 


CHEAL 


AMBEL 


SETVl 


ECHCG 


SORHA 


DIGSA 


SOY 


CX)RN 


RICE 


15-21 


63 


95 


100 


100 


100 


100 


— 


50 


60 


40 


30 


90 


30 


80 




250 


100 


100 


100 


100 


100 




90 


100 


95 


95 


100 


90 


90 


15-22 


63 


100 


100 


70 


100 


100 




40 


40 




30 


90 


30 


50 




250 


100 


100 


100 


100 


100 




95 


100 




90 


100 


90 


90 


16-2 


63 


60 


40 


0 


0 


30 




0 


0 


0 


0 


10 


0 


0 




250 


60 


70 


10 


0 


70 




0 


0 


0 


0 


40 


10 


20 


16-4 


63 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 


16-1 


63 


70 


' 70 


0 


30 


0 




0 


0 


20 


20 


0 


0 


0 




250 


70 


100 


0 


70 


70 




0 


0 


40 


80 


0 


0 


10 


16-7 


63 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




250 


0 


0 


30 


30 


0 




0 


0 


0 


0 


0 


0 


0 


17-1 


63 


10 


70 


20 


80 


30 




0 


0 


0 


0 


10 


0 


0 




250 


30 


70 


10 


80 


60 




0 


0 


0 


0 


30 


5 


0 


17-2 


63 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 




250 


30 


50 


10 


20 


40 




0 


0 


0 


0 


10 


0 


0 


17-4 


63 


20 


35 


10 


20 


20 




0 


0 


0 


0 


10 


0 


0 




250 


70 


70 


20 


80 


40 




0 


0 


0 


0 


15 


0 


0 


17-5 


63 


10 


50 


10 


30 


40 




0 


0 


0 


0 


20 


0 


0 




250 


40 


80 


20 


70 


80 




0 


0 


0 


0 


35 


10 


0 
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What is claimed is: 

1. A compound represented by the formula I or its salts 




35 



wherein X is hydrogen, halogen, nitro, amino, NHR, N(R)2, 
amide, thioatnide, cyano, alkylcarbonyl, alkoxycarbonyl, 
alkylsulfonamnde, unsubstituted or substituted alkyl, 
haloalkyl, alkoxy, haloalkoxy, alkoxycarbonylalkoxy, 45 
benzyloxy, amyloxy, or heteroaryloxy; 

Y is hydrogen, halogen, or nitro; 

W is hydrogen. OR, SR, NHR, N(R)^, CH^R. CHCR)^, 
C(R)3» halogen, nitro, or cyano, where multiple R 
groups represent any possible combination of substitu- 
ents described by R; R is hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, heteroaryl, alkoxy, 
cycloalkyloxy, aryloxy, heteroaryloxy, alkylsulfonyl, 55 
benzyl, alkylcarbonyl, alkeny Icarbony 1, 
alkynylcarbonyl, arylcarbonyl, heteroarylcarbonyl, 
alkoxycarbonyl, ary loxycarbonyl, or 
heteroaryloxycaibonyl, where any of these groups may 
be unsubstituted or substituted with any of the func- ^ 
tional groups represented by one or more of the fol- 
lowing: halogen, cyano, nitro, amino, carboxyl, alkyl, 
haloalkyl, alkylsilyl, alkylcarbonyl, haloalkylcarbonyl, 
alkoxy, alkoxybarbonyl, haloalkoxy, 55 
haloalkoxycarbonyl, alkylsulfonyl, haloalkylsulfonyl, 
aryl, heteroaryl, or cycloalkyl; 



Q is a heterocycle: 

Qi 




Q12 



Q13 



wherein R^ is hydrogen, alkyl, haloalkyl, alkenyl, 
alkynyl, amino, alkoxyalkyl, acetyl, 
alkoxy carbonylamino, alky Icarbony lamino, or alkoxy- 
carbonyl; 
R2 is alkyl or haloalkyl; 

R] and R^ could combine to form a five- or six-membered 

heterocyclic ring; 
R3 is hydrogen, halogen, nitro, amino, alkylamino, 

haloalkylamino, cyano, or amide; 



